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DISCAPS a 


Manufactured under strict quality controls 

and checked by trained technicians, RMC 
DISCAPS provide the utmost in ceramic capacitor 
performance. Every DISCAP must meet the 
highest standards for power factor, capacity 
leakage resistance, and breakdown to 

assure long service under all 

conditions of operation 


RMC Type B DISCAPS are designed for by-pass or filtering 
applications. They meet or exceed the proposed RETMA 
REC-107-A specifications for type Z5U ceramic capacitors 


Rated at 1000 V.D.C.W., in capacities between .00047 MFD 
and .02 MFD., you will benefit by specifying RMC Type B 
DISCAPS throughout the entire chassis as they cost no 

more than ordinary units 


Write today on your company letterhead for complet: 
information on the design and use of RMC’s 
complete line of DISCAPS 


visnajegie IP’ VLE RADIO MATERIALS CORPORATION 
apapptninie rr’ GENERAL OFFICE: 3325 N. California Ave., Chicago 18, ll. 
CAPACITORS fs Ss s | Two RMC Plants Devoted Exclusively to Ceramic Capacitors 
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Tele-Tech & ELECTRONIC INDUSTRIES - August 1956 


Representing the nation’s leading 
manufacturers of electronic equipment 

in an area covering over 500,000 square 
miles requires specialized service facilities 
in key locations. ..experienced engineering 
liaison... and the ability to apply 

the latest electronic instrumentation 

to the complex needs of today’s industry. 


All of these essential services—and more — 
are important components in a new concept 
of representation pioneered by 

Neely Enterprises — with over half 

a hundred qualified personnel to serve 

the Western Electronic Market. 


For up-to-the minute information 

on electronic instrumentation, call any 
of the seven conveniently located 

Neely Enterprises offices which serve 

., the four state area of California, 

Arizona, Nevada and New Mexico. <4. 
= Atiege <> 5. ti re 

dt A a ee elas Ca . 

¥ -'¢ ee ¥ 

~MAKES A’ WORLD OF IRF! 


n 
se 
yt 
sue 


a¥ «ic0 
" 


LOS ANGELES OFFICE 
3939 Lankershim Blvd. 
Phone:STaniey 7-0721 


SAN FRANCISCO OFFICE ALBUQUERQUE OFFICE yi i. i | | 
2830 Geary Boulevard 107 Washington Street, S.E. \ Nd ad eb 
Phone: WA 1-2361 Phone: 5-5586 “ i | 
SACRAMENTO OFFICE PHOENIX OFFICE r q 
1317 Fifteenth Street 641 E. Missouri Avenue } 
Phone: Gi 2-8901 Phone: CR 4-5431 a 1 
SAN DIEGO OFFICE LAS CRUCES OFFICE “‘* Cee ’ 
1029 Rosecrans Street 126 South Water St. * 2 7 


Phone: AC 3-8106 Phone: JA 6-2486 


roducts Corp 


7832 
ys Calif—w J 
ST 0-6091 (p & a) 


Balboa Blvd 
MacCauley— 
Precision Po 


Pasa 
Neely—PY 1 
Potentiometers 


916 Meridan Ave S 
Calif—D Cc M 
2164 (p & a) 
Hetherington Inc 139 Illinois St El 
Segundo Calif—C L Cox—OR 8-841 
(p) Aircraft Switches 
Hewlett-Packard Co 275 Page Mill Rd 
Palo Alto Calif—W N Eldred—DA 
5-4451 (p) Test Equipment 
Hoffman Laboratories 3761 S$ Hill St 
Los Angeles 7 Calif—C E Underwood 
I 7-9661 (p) Military Communi 
cations Equip (a) Airborne Com 
munications Equip 
Hopkins Eng’g 12900 Foothill Blvd San 
Fernando Calif—W Hopkins—EM 1 
8693 (p & a) Capacitors 
ston Fearless Div Color Corp of 
America 11801 W Olympic Los Ar 
geles 64 Calif—K B Elliott—BR 2 
4331 (p) Film Processing Machine 


Hou 


Hudson Assoc 50 Drumm St San F 
cisco 11 Ca lif—H R Hud n—YU 2 
4479 (p) Amplifers, Controls 


Industries 281 
Calif—O F 
(p) Relay 
Huggins Laboratories 711 Hamilt 
Menlo Park Calif—R A Huaggi 
3-0013 


W Olive Ave Bu 
Huffman—VI 9 


(p & a) Traveling 
Tubes, Amplifier 
Hughes Aircraft Co Florence & Teale 
Culver City Calif—C E Blandfo 
TE 0-7111 (p) Semiconductor 
ucts (a) Guided Missiles 


Hughey & Phillips 3300 N San Fe 
nk Calif—I 
9-1104 (p Obstruc 


Blvd Burb 
ber—VI 


n Co 2119 Sepulveda 
25 Calif—R E Huop 
) Electronic Counters 
Mfg Co 2 361 E Colorado St 
Calif—Don Downie—RY 


| Los A\ 


jele 


p Digital Voltmeters & 
Digital Ratiomete a) Camera C 
trol Systen 
Hy Div Int'l Resistance 12970 
Bradley Ave Sylmar Calif—W I 
Ellic tt—EM 5-312 (p)  Filte 


Resist 


Illumitronic Eng’g 
Giulie—RE 6-3155 (p) Coil 
Industrial Electronic Eng ] 


Inst Mfg Cc 018 E 
isadena Calif—P 
4] f Interv 


j Electronics Div 87 
ast St Anaheim 
Reedy—-KE 6007 ¢ 
Eng’g in Missile 
strumentatior 


Warwick 
lif—L E Brown 


—TE 0-4415 (p) 7 ansiste 
a) Power Supply 
Telemeter p 

Los Angeles S 


Radi 


2000 


Ca lif —W 


Stoner Ave 


C Rubi 


stein—GR §8-7751 (p) Pay-As-You 
See Television 
Invar Instrumer t Co 1749 North Easte 


Ave 32 Calif—S F Buck 
(p) VHF TV Sweep 
Sub-Carrier Oscillator 
2242 S Sepulveda L 

Calif—GR 7-9449 (p & a 


idustries 
Angeles 


Encapsulated Resistors 

n Fireman Elect Div 2838 SE 

9 Ave Portland Ore—RV Jack— 
elays (a) Gy 


BE 4-6551 (p) 


arbor 38 S Gerhart Ave 
L Angele Calif—W W Irw 
—RA 1819 Metal lyz 


Blvd 
— 


Jennings 


Jobt 


Ka 


Ka 


bins Electr 


Jobbins—DA 
Jordon 


Ele 
Alt 
CU 3 


Equipment 


ic Enterpri jl 4H 
Ave Menlo Park Calif—f 
2-7661 (p) Coil 
tronics 3025 W Missi R 
ambra Calif—S T Schreib 
6425 (p & a) Special Test 
Corp 2995 Middlefield Rd 


Palo 


ar Eng'g 


3-9001 


iser 


San 


W R Aiken—YO 
Cathode- Ray 


Shorte 


Air 


d 


Alto Calif—N C Helwig—DA 
(p & a) Radiotelephones 
craft & Electronics C 850 
Antonio Rd Palo Alt Calif 
7267 (p T 
Tube 
Karton 7882 Kartron St Huntington Bea 
Calif—T B Linton—LE 9-460¢ 
Turn Indicator 
5725 Kearney Villa Rd Sar 


K 


Lab 


ly 


ego 
670 
Kearfott 


Litt 


Li 


Ling 


Calif—R T Silberm 


(p) Amp 


crowave Cor 


plifiers 


N Vinedo Ave 


Ferrit 


mpor 


or—SY 


e Con 
rents 


6 


—BR 


P 
-9139 


& Rad 


-Air Inc Instrument & Elect 
Div Oakland 14 Calif (p & a) Re 
Meter Co 550 W G 
Glendale 4 Calif—D LC 
2954 p) Radiat Ve 
: s Co 7254 Atoll Ave N 
Hollywood Calif—A J Lane—-ST 
3267 (a) Radio 


sing Sound J B 2 Fletcher OC 

Los Angeles 39 Calif—R V Pepe 

NO 3-3218 (p & a) Loudspeake 

ence Laboratory 1668 Euclid St Santa 
Calif—H F Schwedes—EX 
(p BoA a) Waveguid 

onent Casting 

ich Corp Lea h Div 5915 Av 

lon Blvd Los alif 


Ellio tt—AD 2 


Tele-Tech & ELECTRONIC INDUSTRIES 


ATR 


Carrier 


Telepho 


August 1956 


Lipps—WE 4141 pn) Tar M 
netic Recording Heads (a) Comput 
& Telemeter Recording Heads 
on Engineering Lab P 0 Box 94 
Grass Valley Calif—F L Towne— 
1730 (p) Glass working Lathes 
tton Industries 336 N Foothill R 
Beverly Hills Calif—H W Jamie 
CR 4-7411 (p & Vibrati T 
Equip and System 
Electronics I { fe 
Blvd Los Angele Calif—C G Pie 
—WE ] Vibrati T 
Equipment A aft Vibrat 
Te ti 19 S ter 
heed Aircraft Corp Missile Syst 
Div 7701 Woodley Ave Van N 
—W D Orr—ST 4210 & 
Missiles & M le System 
Sound E M 2171 WW 
L } 1e—— RFE 
4 
ist Re 
ithe 
t } Calif—C 
Johnson—WE 9-582 p) Heart B 
Pulse Forming N 
Syster ] Bryant St 
Calif—E B Stone—Ex 


2503 Main 
S Calit sai aa e Coffr 
—EX 8846 (p) Ultrasonic Eq 
McLaughlin Corp J L A 367 Bird 
Ave La Jolla—J L A McLau 
GL 4-0141 (p) Single-sideband/D 
Receivers 
or Ave Los Angeles 34 
cDonald—TE 0 


“ 


Calif—J T M 
(p) Connectors 
Magna Electronics Co 9810 Anza Ave I 
1 Calif—G A Yingling—OR 8 


p) amgters 
M fg 546 Satsuma Ave N 
Hollywood Calif—D J White—Po 
B) Recording & Reproducing 
Mag Corp 11785 W Olympic Blvd 
weles 64 Calif—J W Hawkins 
2257 (p) Tape Recording & 
Producing Heads (a) Magnetic 
lutches 
M c Research Corp 202 Center St 
Segu Calif—A R Hunter—OR 
-1 (p) D C Power Supplies (a 
ifiers 
Ma ) WI 106 E Foothill Bivd Mor 
via Calif—F G Gleason—EL 8-32 
(p) Specialized Potentiometers 
Precision Optical Components & A 
semblies 
Wy 


Manufacturers Lab 10610 Keswick St Su 

Valley Calif—H P Stark—WE 8-9045 

(p) Custom Reco rding Installations 

Marchant Calculators 1475 Powell St Oak 
land 8 Calif—H G Ayers—OL 2-650 
(p) Digital Computers 


M > Industries Co 207 S Hele St 
Anaheim Calif—W W Bowles—KE 
6037 (a) Visual Warning Syster 

Master Mobile Mounts Inc 1306 Bond St 
Los Angeles 15 Calif—RI 7-0638 

Mattson Electronics Corp 1487 Lincoln Ave 

Pasadena 3 Calif—Ebert Mattson— 


(p) Amplifiers 
{ JS Lankershim Blvd N Holly 
wood Calif—D M May—ST 


& a) Delay Lines 
M natn 
Me n Metalcraft Inc 8739 S Mill 
> Dr Whittier Ca lif—RA 3-1508 
Mesz s ¢ 117 ippi Av 
2 Karas— 
& a ding Mat | 
Metz p 1041 N Sycamore Av 
Calif—Wm Connelly— 
: 353 (p) Turntables 
Mica Corp 4031 Elenda St Culver City 
Calif—R T Toppin—TE 0-6861 
Epoxy Copper Clad Laminate 
Mi Jot Inc 1826 Fremont South Pasa 
ena Calif—W F Cox—RY 1-2782 
p & a) Coax Connectors 
Miller Co J W 5917 S Main St L 
Angele Calif—J R Hummes—AD 
4297 (p) R-F & I-F Transf 
Miller Dial & Name Plate Co 440 oN 
Temple City Blvd El Monte Calif— 
CU 3-5111 
Mil Instrument 
te Ave P 
Hoskins—RY 
Iscill +} 


(p Sensitive 
Switches 


Minn-Honeywell Regulator Co Transist 


[ 620 Te aph Rd Los Angel 
2 Calif—RA 3-6611 (p & a) Tra 
t 
Monit P ucts 
S Pasadena Cali 
1-1174 (p & 
Morrow R » Mfg 
Salem Ore—M 
(p) Two-way 
Moseley Co FL « 
Pasadena Calif—F 
1176 (p&a 
torola Inc Research Lab 8330 Indiana 
\ve Riverside Calif—J —OV 
93-3141 (a) Weapons Sys i 
wave Equip Research & Devel 
el Laboratory 1052 N Allen Ave 
Pasadena 7 Calif—E F Gadler-—Sy 
0909 rc et 


2661 S Myrtle Ave M 
lif—Fred Bezold—DO 
rized D C Transforn 
farvelco Electr 


A 
Ave 


k 
hif—W L Herron—VI 9-: (p 
& a) Semiconductors 


ancisco 6 Calif—YU 2-136 
Networks Electr nic Corp 14806 Oxnard St 
Van Nuys Calif—H J Mock—ST 
Sat p & a) Thermal Relays 


Products 6824 Lexi 

d 38 Calif—Robert New 

n -S381 (p) Sound Eg 

1-Linear Systems Del Mar Airport Del 

"Mar Calif—A M Watson—SK 5-1134 

Digital Voltmeters 

1-Ketay Corp Western Div 1321 

Crenshaw Blvd Gardena Calif—L 9O 

Seerden—OR 8-7121 (p & a) Sy 
S & Resolvers 


merican Aviati 12214 Lak 

wood Blvd Downey Calif—LO 5-8651 
(a) Guided Missile Systems 

North American Instruments 2420 N Lake 
Ave Altadena Calif—Ted Lucas—RY 
1-9378 (p) Oscillators (a) Trans 
ducers 

Northwest Monitorir Service 2753 NE 
Douglas Roseburg Ore—J H Platz— 
OR 4198 (| Precision Freque 
Measurements 

Nucleonic Products ae Grande Vi 


alif—A J Jolles 
> (p Ger manium Diod 
nics Inc 


NYT Elect 2979 N Ontario St 
Burbank Calif—R L Hyder—TH 
4450 (a) Transformers 

Oberline Inc P 0 Box 921 Beverly Hill 


Calif—Oliver Berliner—CR 6-272 
Dp) Broadcast Audi Equip 

Electric C 6514 

Ily wood 38 Ca 
tn—HO 4-1117 (p) B 


ram 


Switcher 


San Jose 


St Portlan 
— DE 6. 
Osborne Ele 


2S E Hawthorne Port 


land 0 ne—FI 6448 (p 
& a) 

Oster Mfg Cx Div 339 W 90 
St Los Angeles 45 * calit 


1 Labs 
R P Owe 


Beacon Pl Pasade 
—RY 1-5921 (p) Transistor 


Pace Eng’g 


6914 Beck Ave N Hollyy 
Calif—Bernard Helfand—POQ 5-0453 
Recording Came Vibratior 


rcur TV Mfg 8345 Hayve 
hurst Ave Sepulveda Calif—J Axe— 
EM 2-3131 (p) TV Receivers (a 
Glide Slope Receivers 
Pacific Relays Inc 120 Vose St N Holl 
wood C lif—N F Leo—ST 7-0209 
) Sub-Miniature Relays 
Paci Scientific Co 6280 Chalet Dr Beil 
aardens Calif—D G McAllister—AN 
2-1123 (a) Rate Gy pes 
Pacific r In 10451 W 
City Calif—N J 
(p) Germaniun 
11836 W Pi 
64 Calif—R §S 
p) Audio Sweep 


2 W Olympic Blyd 
lif—H L Vick—BR 2 


p & a) Comm Systems 
Pa ra M V 4002 Fruit Valley Rd 
Vancouver Wash—Martin Palmer—OX 
0590 (p) Telephone component 
witche elays 
Palo Alto E } Co 448 Olive Ave Pal 
Alto ¢ —DA 5-325] 
Parsons Co Ralph M 135 W Dayton St 
Pasadena Calif—E C Lee—SY 3-6158 
(p) Telemetering Equip (a) Custom 
Flight & Production Instrumentation 
CA Electronics Inc 2180 Colo Ave 
Santa Monica Calif—D J We ils—-TE 
0-6716 (p) Pulse Transformers 
Pearson Electronics 895 Commercial St 
Palo Alto Calif—P A Pearson—(r 
Custom-built Pulse Equipment & 
Transformers 
Peerless Electrical Prods Altec L | 
Corp 9356 Santa Monica Blvd Beverly 
Hills Calif—E B Harrison—CR 
101 (p & a) Transforme 
Penta Labs 312 N Nopal St Santa Bar 
a Calif—J E Lannan—WO 4581 
High Power Vacuum Tubes 
Perkin Eng'g Corp 345 Kansas St El! 
jundo Calif—Philip Diamond—OR 
1215 (p & a) Power Supplie 
f 


—W A Beswick—CL 


Electric Panel Meters 


e versatility 


... vital mn 


electronics, too! * 


The Neely specialist who calls on you can save 
you valuable engineering time. In addition to 
his thorough engineering background and expe- 
rience, he is a trained business administrator who 
appreciates the value of time and gets things done. 


Representing the leading electronic instrument 
manufacturers in the country, the Neely Field 

Engineers are eager to work with you to dem- 

onstrate how the latest advances in electronic 
instrumentation can save you trouble and 

increase the efficiency of your operations. 

e 7 Neely Enterprises offices are available to 
serve you in the four-state area of California, 

Arizona, Nevada and New Mexico and you are 

sincerely invited to avail yourself of these facil- 

° ities. Let the Neely Enterprises Field Engineer 
become an integral part of your engineering team. 
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Livermore Calif—D F Mastick—HI 7 2 Jr—PO 5-8620 (pn) Potentiometer vss 
3343 (p) Image Converter Cameras San Fernando Electric Mfg Co 1509 1 Tectron 7721 Melrose Ave Hollywood Turret: t 

Prescott TV Co 7352 Beverly Blvd Los An- St San Fernando Calif—L R Smith— Te Calif—-S B Cohen—WE 3-3270 ng I R 
eles 36 Calif—M Prescott—WE EM 1-8681 (p & a) Capacitors — To + ‘Cai 
7193 (p) TV Receivers Santa Monica Bay Sheltered Works ; tlan DI “ - V_ Criswe 

Printed Cellophane Tape 521 N La Brea 2521 5 St Santa Monica Ca ro f i. 

Ave Los Angeles 36 Calif—Don Gevirtz Anthony—EX 9-7741 (p) T ] : 
—WE 8-2134 (p & a) Cable Marki Windings (a) Toroids »_ Ine B M 

Professional Electronics Co P O Box 1181 Sargent-Rayment Co 4926 E 12 St Oak Ex C 
La Jolla Calif—E P Shultz—(p) land 1 Calif—Will Rayment—KE ¢ Si 
Medical Electronics 9277 (p) Hi-Fi Tuners, Amplifier A 

Pruyn-Moore Inc 1338 Cota Ave Lony Pre-amplifiers 
Beach 13 Calif—C C Moore—HE 5- Schafer Custom Eng'y 235 S 3 St B 
7417 (p) VHF-UHF Antenna Equin bank Calif—Paul Sch ifer-—TH 4-2 

PSP Eng'g Co 8608 Otis St South Gate (p & a) Telemetering Systems 
Calif—S L Lambert—LO 7-1451 Seals Ltd 1010 s 


ng St Redw 


QRK Electronic Prods 445 N Circle D 


Fresno 4 Calif—Bert William 
1423 (p) Turntables 

Radar Engineers 401 E 45 St Seattle 
Wash—W T Harrold—ME 2828 (p 
& a) Cable Test Set 
Radic Corr of America 11819 N 
Olympic Blvd Los Angeles 64 Calif 
BR 2-8841—(p & a) Radar 


Specialty Mfg Co 2023 SE 6 Ave 
Portland 14 Ore—H J Sterne—BE 2 
8123 (p) Portable Receivers 


Ramo-Wooldridge Corp 8820 Bellanca 


Ave Angeles 45 Calif—OR 8-7161 
Ransom arch P 0 Box 382 San Ped 
Calif—D H Ranson—TE 2-6848 

& a) Counters & Timers 
Ratigan Electronics 3614 Maple Ave L 
Angeles 11 Calif—L T Ratigan—At 
3-4141 (a) Pulse Delay Networks 
Rayco Electronic Mfg 11116 Cumpston 
St N Hollywood Calif—ST 7-7770 
Raytheon Mfg Co Point Mugu Calif 
Electronic Equip, Flight Test Equip 


Rea Co J B 1723 Cloverfield Blvd Santa 
Monica Calif—J H Parnell—EX 3 
7201 (p) Digital Computer (a) Gyro 
Nuclear Industries 307 Culver 

Plava del Rey Calif—W W Reed 

—EX §-5411 (p) Counters, Detect 

Regulator Engr & Devel 11545 W Jeffer 

Blvd Culver City Calif—R G Kelly— 
TE 6507 (p & a) Power Supplies 
2 Bryant Ave San F 


G A Gianandrea~—VA 
Amplifiers & Control 
y Systems & Lou 
wl R 641 E 61 St L 
Calif—L W Murphy—AD 
& a) Silicone & Nickel 


30 S Fair Oaks Pa 
A Carlson—SY l 
Measuring Systems (a 


Insulati 


Rheem Mfg Co 


mentation 
Telemeteri 


RHO Eng'g C 


Sepulveda Bivd Lo 
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Mission St S Pasade 

Calif-—Wes Speer—RY 1-3191 ( 
Hermetic Connectors 

Sequoia Process Corp 871 Willow St Red 
wood City Calif—Beardsley Graham— 
EM 9-0331 (p) Hyrad Insulation 
Plastic Insulated Hookup Wires & 
Cables 

*Servomechanisms Inc Western Div 1250¢ 
Aviation Blvd Hawthorne Calif—Lor 
Lenart—OS 5-71i1 (p) Amplifie 
(a} Master Data Computers 
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1332 (p & a) Pressure Transducer 
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2195 (p & a) Plastic Insulators 

Shasta Div Beckman Instruments Rich 
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ductor 

Siele Nesie n Prods 10460 San Pabl 
El Cerrito Calif—Geo Sieler—LA 


0164 (p) Speakers 

Sierra Electronic Corp 1050 Britton Ave 
San Carlos Calif—C A Walte 
0711 (p) RF Power 


Measurer 
vices (a) Directional Coupler 
Solar Mfg Corp 46 & A I 


Angeles 58 Calif—Dor 
53-1411 (p) Ceramic 
JAN approved capacitors 
Specialties Inc 701 S Electric Al 
hambra Calif—W D G 
6587 (p) 
Southern Electronics Co 239 W Orange 
Grove Ave Burbank 
Gansell—VI 9-3193 (p 
Spectro! Electronics Div e 
1704 S Del Mar Ave San Gabri 
Calif—H E Hood—AT 9-4178 } 
7] Precision Potentiomete 
Spinco Div Bec 
O'Neill Ave 


Sonic 


Clifford——-LY 3-7693 (p) Ult 
trifuge 

ancil-Hoffman ¢ 321 N Hight 
Ave Hollyw 8 


» & Cable 


t jard Wire Cc 140 0 ! j 

Ave L Angeles 34 Calif—I M H 
—TE 0-4647 (p & a) “A 

Stanford Laboratories Co P O Box 
Menlo Park Calif—W S Gei Jr— 
EM 8-412 p & a) T | w 
tube 

Stephens Tru-Sor Inc 8538 
Culver City ‘Calif —Ber 
TE 0-3775 9) Mi 


August 1956 


46 Calif—Miriam 


060 (p & a) Wire & Cable 
ermador Electrical Mfg Elect 
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E Be 
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—DA 4 7 (p & a) DC Volt 

Reference 

1sco Pre jucts 12210 Nebraska Ave L 

Ange 5 Calif—W P Stratt 

BR 2-5687 (p & a) Coax Switct 
Electronics Co 7349 Canoga A 


SACRAMENTO 


U7 SAN FRANCISCO 


LOS ANGELES 


SAN DIEGO ALBUQUERQUE 


PHOENIX 


LAS CRUCES 


LAS CRUCES OFFICE 
126 South Water St 


LOS ANGELES OFFICE 
3939 Lankershim Blvd 
Phone: STanley 7-0721 

SAN FRANCISCO OFFICE 
2830 Geary Boulevard 
Phone: WA 1-236] 
SACRAMENTO OFFICE 
1317 Fifteenth Street 
Phone: Gi 2-8901 


JAckson 6-2486 
SAN DIEGO OFFICE 
1029 Rosecrans Street 
Phone: AC 3-8106 
ALBUQUERQUE OFFICE 
107 Washington Street, S.E 
Phone: 5-5586 


PHOENIX OFFICE 


Romer = eleetduic. nd neprodentalives— 


One of the Publications 


Owned ad Puliliched by TELE-TECH & 


CHILTON ® COMPANY 


Address ali mail to 
Chestnut & 5Séth Sts., Phila. 39, Pa. 
SHerwood 8-2000 


BERNARD F. OSBAHR, _ Editor 
MAURICE CLEMENTS, Publisher 


ORESTES H. CALDWELL 
Editorial Consultant 


CREIGHTON M. MARCOTT 
Associate Editor SS —— — . . nlemiaiteastaieansiiaais 


ARNOLD LOOK 
Assistant Editor FRONT COVER: C 


JOHN GRUENBERG, 2nd a 
Assistant Editor ar 


DR. A. F. MURRAY 
Contributing Editor 


STANLEY GERSTIN 
Contributing Editor 


ROLAND C. DAVIES MONTHLY NEWS ROUND-UP 
Washington News 
ELMER KETTERER a re CO NR 6s cha ceaneaoeod wanna Rear e rT Pee 
Art Editor Comite Eveete: oss ccc cicccs - , Suto etd ae 


_ ELMER DALTON Electronic Industries News Briefs Bra taal ae TeS ; 34 
Circulation Manager 


BARBARA CROWERS Waehtagton News Levier «oii ccc cnciccc. aac ae 


ditorial Secretary 


BUSINESS STAFF 


a ge TOTALS: RETMA Sales Production Figures .............00e+ee005 3 

Sales Manager Editorial: Foreign Imports, Transistors and Low-Fidelity Portables... 63 

New bag ‘idiaitiia Radarscope: What's Ahead For The Electronic Industries? ........ 64 

District Manager Designing "Free-Power" Transistor Apparatus........ 66 

CT is ee Vibrational Stability Tests For Magnetic Relays ........ ] 68 

Chicago Office—201 N. Wells St. Simplified Cascode Design ..........-ccsccecscceccccees 71 

ppierreicaslgnen Ampex's New Video Tape Recorder ...........-..+-++. 72 

punt Manet Transistor Remote Amplifier .........0.cccccccesesess ur 74 

Cleveland Office—859 Leader Bldg. Goad FOr BVOGRCRIOFS ooo ccc reccescecsescccucecccesucies tes 75 

Uperior I-! 

euiet a. moun WESCON 1956 ......... Raden cwawksdsFaatesdbacousunnegawa 76 

District Manager New Equipment & Components OP I Bod his Siecdcccaredes 78 

kot Angeles Otice--Sis? 08 The Spark Gap—New Circuit Component ............... 80 

CHRIS DUNKLE & ASSOCIATES The Selenium Diode in TV Design .............-.02055: 81 

: Ry conces High-Powered C-Band Klystron Amplifiers .............. 82 

Nee aS Se ae gn TTP TUCUL TT CET CELLET Eee 84 

CHRIS DUNKLE & ASSOCIATES New Discriminator-—Output Frequency Meter ........... 86 

Designing Microwave Equipment For Telephone Companies 88 

sa pryyrenctioces besonlehise Page From An Engineer's Notebook .................+... 91 
HIL oar airman * . snes 

. G. C. BUZBY, President Design For A Shock Resistant Graphic Milliameter ...... 92 

he Ieee teccnaren;, otthome te Directory of West Coast Reps & Distributors............ eeueenns 94 

ee. a teeth tauaee & Oar Western Manufacturers Offer Technical Data................... 142 


Frank P. Tighe, Leonard V. Rowlands, 
Robert E. McKenna, Irving E. Hand, 
Everit B. Terhune, Jr., Russell W. Case, 
Jr., John C. Hildreth, Jr 


INIBIP NEW ELECTRONIC EQUIPMENT 


New Equipment & Components To New West Coast Products ....... 9% 
De a niecn wee. eacatale 7 : 
Tele-Tech & ELECTRONIC INDUS- See “ WESCO 8 New Microwave Components .... 141 
TRIES, July, 1956, Vol. 15, No. 7. A New Printed Circuit Components 140 
monthly publication of the Chilton 
Co. Executive, Editorial & Advertising 
offices at Chestnut & 54th Sts., Phila 
Pa. Accepted as controlled circulation DEPARTMENTS 
publication at Phila., Pa. Additional 
ccceptance at N. Y., N. Y. 75¢ a TOWNE oct cadena see ey Kaang & DN ccc enadceadndwvecatanen 53 
ccpy. Subscription rates U. S. and 
U. S. Possessions: | yr. $5.00; 2 yrs Sunusiry NOWE .6ik sic ctiiciccovcs 8 Personals sree aha pene, eater’ 148 
or od : tates Coneda y News of Manufacturers’ Reps. ........ wile cee ee 
other countries | yr. $10.00; 2 yrs 


$16.00. Copyright 1956 by The Chilton 
Co., Inc. Title Reg. U. S. Pat. Off 
Reproductions or reprinting prohib- 
ited except by written authorization 


Tele-Tech & ELECTRONIC INDUSTRIES + August 1956 1 


THE SELENIUM RECTIFIER 
WITH THE GREATEST 


More design and component engineers in the radio-TV industry have placed 


their approval on Federal Selenium Rectifiers than any other make— 


And HERE’S why— point by point: 


... 5,000 hours life expectancy in 


approved applications. = ...Federal’s popular radio-TV 
types have been tested and accepted by UL for 


...3 to 614 higher B+ operation at cell temperatures of 85° C. 
output volts than competitive selenium rectifiers in 


conventional doubler circuits. 


...rectifiers offered to the 

. : industry are rated only after exhaustive tempera- 
...2° Cto 10° C lower * ‘ ; . 

ture rise and aging tests on minimal grade units to 


average operating temperature than competitive insure full value and satiefaction 


selenium rectifiers. 


passes 1,000 ...Federal rectifiers are 
: : : aint) ney gal automatically 100% tested and inspected to meet 

> Oo r r - 
hour life test in 957% relative humidity at 40° C. standard forward and reverse current specifications, 


as well as for dielectric strength. 
... brass 


eyelet or aluminum stud construction used exclu- , ona, 
sively. Patented “dead-center” construction allows : ; -+ Production facilities 
stack to be tightened until rigid, without affecting to satisfy any quantity requirement. 

the pressure-sensitive selenium characteristic. 

...the research 
and design facilities of the world-wide, American- 
owned International Telephone and Telegraph Cor- 
poration assure continued product leadership. 


For full information, write Dept. F666 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION + 100 KINGSLAND ROAD + CLIFTON, N. J 


Ja: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P.Q 
t Distributors: International Standard Electric Corp., 67 Broad St., New York 


r product information 
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Facts and Figures Round-Up ELECTRONIC 
August, 1956 INDUSTRIES TO TA L S 


| 
} 


RADIO & TELEVISION RECEIVER 
PRODUCTION 
951-1956 


=-RADIO SETS 
1000 


Ba 


+-TELEVISION 


FAILURES OF ELECTRONIC MANUFACTURERS 
during period Apr. 30, 1955 Apr. 30, 1956 
On the Air 


CP’s Applications 
1955 1956 ; , 
Failures 26 29° 2980 160 284 
Av. Age of Companies (years 6.5 11 490 57 7 
Total Liabilities $14,460,000 $11,055,000 


* Products manufactured: components, 17; equipment, 8; 379 VHF 108 UHF 107 VHF 
phonos, 2; recorders, 1; electronic organ, 1. 98 UHF 44 VHF 26 UHF 


From a report by Edward C. Tudor, chairman of the * Includes 16 VHF and 5 UHF non-commercial stations 
Credit Committee, RETMA to the 32nd RETMA ec 


tion, June 12, 1956. 


BROADCAST STATIONS IN U. S. 


** Includes 14 UHF and 8 VHF non-commercial stations 


GOVERNMENT ELECTRONIC CONTRACT AWARDS 


This list classifies and gives the value of electronic equipment selected from 


contracts awarded by Government procurement agencies in June 1956. 


Actuators $131,494 Kits, Modification 2,313,317 Relays, Rotary 28,780 
Amplifiers 474,841 


Loudspeakers 31,080 Relays, Solenoid 84,620 
Amplifiers, RF 179,788 Magnetic Tapes 45,048 Simulators 74,498 
Amplifiers, Servo 128,876 Meters 27,550 Simulators, Target 29,637 
Analyzers, Spectrum 67,178 Meters, Audio Level 64,459 Solder 26.336 
Antennas 690,222 Meters, Crystal Impedance 25,401 


Studio Equipment, Broadcast 61,254 
Antenna Towers 152,146 Meters, Frequency 508,045 Switches 815,770 


Audio Oscillators 467,583 Meters, Noise & Field 62,400 Switches, Rotary 60,465 
Batteries, Dry 538,382 Meters, Power 47,329 Switching Assemblies 253,693 
Batteries, Storage 286,357 Meters Radiological Survey 499,400 Telemeter Ground Equipment 1,259,023 
Batteries, Zinc—Silver Oxide 74,301 Microphones 423,436 Tel T 
‘i elemeter Transmitters 56,964 
Battery Packs 208,117 Monitors, Clear Text 382,266 Tolashens Sols 1.062.699 
Calibrators 76,026 Monitors, Frequency 223,200 ' 
Telephone Switchboards 168,345 
Chargers, Battery 271,197 Monitors, Radar Performance 31,600 : 
Telephones Switching Centers 
Code Generators 51,388 Multimeters 633,522 OE eae 668.666 
Computers 763,900 Multiplexers 500,105 Telephone Sock Assemblins 72.750 
Connectors 316,884 Oscillographs 44,502 . 
: Telephone Terminals 489, 873 
Control Monitors 261,852 Oscilloscopes 904,876 Teletype Units 4.983.207 
Controls 4,732,938 Potentiometers 28,820 Ae 98.615 
Converters, Analog 40,923 Power Supplies 168,871 Sask Sake 571.259 
Converters, Frequency 241,700 Radar Equipment 9,973,375 Test ayers 41.100 
Countermeasures Sets 45,026 Radio Beacon Communication Tests Sele. Electeic Coble 61.500 
Crystal Units 207,410 Sets 568,081 Test Sets. tanaiinee 66 810 
Delay Measuring Sets 35,139 Radio Central Systems 396,279 ee Sut teenie 39 520 
Diathermy Equipment 31,185 Radio Compasses 1,154,356 a at Redes : 38.318 
iitiichion 330,460 Radio Direction Finders 45,653 Test Sets, Rodis 357,183 
Filters, Band Pass 329,397 Radio Receivers 2.539.273 = task: Suitchboords 34,614 
Generators, Signal 91,607 Radio Receiver-Transmitters 6,511,383 Timina Sets ‘ 464.935 
bial ake 548,376 Radio Sets 3,189,385 . ae Prat 45.522 
Headsets 201,783 Radiosondes 2,365,470 saa e taal 80.349 
|. T. V. Systems 39,990 Radio Transceivers 31,578 Minecpty ean EE 69.778 
Indicators 252,969 Radio Transmitters 552,022 Tieecmtabees Rule of Beal iis 215.662 
Indicators, Azimuth 160,284 Receivers, Anti-Jamming Test 97.09 Tut Electron 1,490,456 
Indicators, Pressure 180,051 Recorders 3.966.659 ba 5 : “4 pei 
Inspection Sets Magnetic 169.039 Recorders. Video Tape 75.021 . es ay ; 
Insulators 50,988 Rectifiers. Metallic 131,850 Vibrators 25,120 
Intercom Units 186,889 Relays 60,080 Voltage Dividers 31,539 
Inverters 197,340 Relays, Motor Driven 52,460 Windows, Flectrically Conducting 30,556 
Kits, Avionic Modification 296,074 Relays, Polar Telegraph 28,952 Wire & Cable 2,787,206 
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MINIATURIZED 
TRANSFORMER 
COMPONENTS 


Items below and 650 others in our catalog A. 


TWENTY YEARS... 


HERMETIC SUB-MINIATURE = 
AUDIO UNITS g ie COMPACT 


. 5 a HERMETIC 
These are the smallest hermetic audios made. 
exe Boe, ae ae i AUDIO FILTERS 
Dimensions ... 1/2 x 11/16 x 29/32... Weight.8 oz. oe ; 
. . 
FVEICAL (TEMS UTC standardized filters are for 
MIL Pri. Imp. Sec. Imp DC in Response Max. level = : 
Application Type pt Ohms Pri MA +2 db (Cyc.) dbm low pass, high pass, and band 
put to grid TF1ALOYY 50° 62,5 0 150-10,000 +13 pass application in both inter- 
TFIAI5YY 10 } 0 300-10,000 +13 Asn: 
stage and line impedance de- 
TFIA13YY 10,000* 200 3 - 10 = ie signs. Thirty four stock values, 
others to order. Case 1-3/16 x 
1-11/16 x 1-5/8 — 2-1/2 high 
1 Ma. DC, 4,400 ohms . 
eee =o ... Weight 6-9 oz. 


300-10,000 


n frequency range and current 


HERMETIC MINIATURE VA DY ies AUDIO UNITS 
HI-Q TOROIDS oa UTC Subouncer and sub- 


a Bs vo - subouncer units provide ex- 
MQE units provide high Q, excellent stability and apne t ceptional efficiency and frequency range in miniature 


: ti << SUB-SUBOUNCER 
x 


> minimum hum pickup in a case only. 1/2 x 5 ee ee size. Constructional details assure maximum relia- 
Wb” ~—«:1-1/16 x 17/32... . weight 1.5 oz. SME: oo eee ee BS ee eg SSO units are 7/16 x 3/4 x 43/64... Weight 
} oS 1/50 Ib. 


TYPICAL ITEMS sania : : MA D.C. 
Type No. inductance DC Max. zis perrs a 1, a A ae pplication Leve ; Pri. Imp. in Pe Sec. Imp. Pri. Res. 
f | } Input + 4V.U. 200 250,000 13.5 
MQE-1 7 mhy. 135 = 50 62.500 
MOE-3 = 20s mhy. pew @an SRR nterstage /3 + 4V.U. 10,000 : 90,000 750 
MQeE-5 50 = mhy. ‘pyro boas | TTS Plate to +20V.U. 10,000 200 2600 
MQE-7 100 = mby. sa T 2 rs 25,000 : 500 
MQE-10 4 hy. one Se wees Output £20V.U. 30,000 50 2875 
MQE-12 9 hy. 19 | a ee Be A Be oe eS TTI _SSO-5 Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res 
MQE-15 2.8 hy. ; ae Tee EO eS OE $S0-6 Output +-20 V.U. 100,000 i 60 4700 
*S$S0-7 ‘Transistor +10 V.U 20,000 a 850 
interstage 30,000 ; 
* Impedance ratio is fixed, 1250:1 for SSO-1,1:50 for SSO-3. 
Any impedance between the values shown may be employed 


OUNCER (WIDE RANGE) 

AUDIO UNITS fe al HERMETIC 
Standard for the industry for 15 yrs., these ee 5 ; 4 VARIABLE 
units provide 30-20,000 cycle response in a >| INDUCTORS 


case 7/8 dia. x 1-3/16 high. Weight 1 02 


. These inductors pro- 

TYPICAL ITEMS : vide high Q from 50 - 10,000 

cycles with exceptional stability. Wide in- 

Application Pri. Imp Sec. Imp ductance range (10-1) in an extremely 

Mike, pickup o1 50, 200/250. 50 compact case 25/32 x 1-1/8 x 1-3/16... 

1 grid 500/600 Weight 2 oz. 

ee ee ee — a , TYPICAL ITEMS 

3 geeeltealaatta Mlaaas sashes TYPE No. Min. Hys. Mean Hys. Max, Hys. DC Ma 

Single plate to line, D.C — 50-200/250-5 RVC-1 006 02100 


in Pri d 


nv 8 
- @ 


rr 


Push pull plates to line 30,000 ohms 
plate to plate 
Mixing and matching 50, 200/250 


), €00/290, 30 “4 10° 7, ey | tee a j 5 =< 
Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.{ 10 ohm uve.t 4 Lanna 4 ——— 


INDUCTANCE- HENRIES 
* 


~ 


t Cy 
APPLIED VOLTAGE AT IOOOCYCLES 


UNITED TRANSFORMER CoO. 


LET US MINIATURIZE YOUR GEAR. 150 Varick Street, New York 13, N. Y. * EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. 
SEND DETAILS OF YOUR NEEDS for SIZES and PRICES CABLES: “ARLAB” 


Never betore 


such BIG 


capacitor 
ratings 


qV 


AA 


... in Such small size! 


ACTUAL SIZE 


Another Mallory First 


...the new Mallory Type TNT! Subminiature 
Tantalum Capacitor* 


Only .145” in diameter, long. 


Especially designed for transistorized miniature circuit 


Write today for complete technical information 


Expect more...get more from 
Serving Industry with These Products: 
Electromechanical—Resistors © Switches ® Tuning Devices Vibrators £ R. MALLORY @ CO. inc. 
e Rectifiers © Mercury atterie 
Metallurgical—Contacts @¢ Special Metals e Weld 


Electrochemical— Capacitors 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
Tele-Tech & ELECTRONIC INDUSTRIES 
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on last page 


What looms 


ahead on 


HI-FI is acquiring a host of fancy 
new names as it reaches into new 
areas of the world. Here is a run- 
down on the latest, courtesy of 
the New York Times. 
Arabic—shaded elhassasieh 
When French haute fidelite 
German—3-D Klang 
specifications Greek—alitheni apodosi 
call for Italian—alta fedelta 


RESISTANCE ALLOYS i in 


Spanish—alta fidelidad 
-consult 


WILBUR B. DRIVER | PORTABLE ELECTRO-CARDIO- 


GRAPH invented by a Hamburg, 


For Wilbur B. Driver engineers are resis- vwermany professor Is claimed to 
tance alloy specialists. Over the last 25 make it possible to diagnose heart 
years, the laboratories and production gr : ailments of patients thousands of 
divisions have ‘encountered, and solved, miles away by telephone. 
“many unusual -and difficult applications 
involving the use of electrical, elec- . 
tronic, mechanical and chemical alloys. ELECTRONIC ‘PROF SAVER’ de- 
This broad experience is available to 
assist you in working out your designs 
and specifications. Why not contact a 
Wilbur B. Driver ‘sales engineer for a ae Car ek ae eee 
assistance on special alloys, today! heen ote ares ee 
; drawing. 


vised by University of Tennessee 
professor computes the average of 
10 differently weighted marks for 


WIRE, ROD, RIBBON and STRIP 


All forms of resistance alloys available 
for all applications in the electrical and 
electronic fields. Insulations to specifi- wil : : 3 
: | : announcement of a field trip to 
cations including: enamel, cotton, silk, , , Cr Misewatt that thaw tad 

nylon and glass. well mrumman ¢ cra at e} ‘ 
' to drop the idea. More than 1,000 


IRE, Long Island section, got such 
a tremendous response to their 


replies were received. 


Alloys of Proven SALARY INCREASES were re 
Performance for — ceived last year by 75° of Amer- 
ican business executives in the 
AL APPLIANCES POTENTIOMETERS 
BALLASTS RADIANT HEATER 
ee LECTRIC FURNACES RESISTORS ' those between the policy-making 
yo 4 Ae ELECTRIC RANGES RHEOSTATS level and general foreman. Thirty- 
dite K ELECTRON TUBES SENSING BULBS TS PRE ION ae ene Ay 
< PRECISION | GLASS-TO-METAL SEAL SOLDER GUNS five percent of the ral were 


ON ALLOYS / HIGH TE MPERATURE , SOLDERING IRONS tween 5% and 9% of salary and 


“middle management” category, 


HIGH AND LOW TEM- 
PERATURE COEFFICIENTS 


were given for reasons of merit. 


pt 


aad 
1 = ELECTRONIC DATA PROCESS- 
Wilbur B. Driver Co. ee ae oe 
ING will be applied to 30,000,000 
NEWARK 4, NEW JERSEY : . 
paper checks issued by the Gov- 
ernment. The Treasury antici- 
pates savings of more than $2,000,- 


For Over A Quarter Century Manufacturers of Dependable 


_ saws 7’ ) 
Electrical, Electronic, Chemical and Mechanical Alloys 000 by converting to EDP. 
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’ Precision Instruments... _. 
. backed by the | | | 


- RCA reputation 


— 


for engineering 


excellence 


Precision Impedance Bridge | . | 4 


Precision Impedance Bridge 


Now ...From RCA... One of the Most Versatile 
Impedance Bridges In Its Price Class 


Incorporates these important advances: A metered tility facilitates measurement of incremental inductance 
variable DC source of voltage and current. AC detection and electrolytic capacitors. 
for all measurements including DC measurements via 
“magic eye’ null indicator. Provisions for use of ex- 
ternal standards. Measures resistance, capacity, induct- RCA lastrumonts of Leheratery Prechion 
ance, dissipation factor and “Q”. PULSE GENERATOR * RF POWER METERS *% NULL VOLT- 
METERS *% IMPEDANCE BRIDGES *%& SIGNAL GENERATORS * 
Bridge may be excited: DC, 60 cps or 1000 cps inter- VACUUM TUBE VOLTMETER % MULTIMETER * CRYSTAL 
nally; or from 50 to 10,000 cps externally. Such versa- MODULATOR AND OTHERS. 


A utility impedance bridge available at a lower price. 


* Price in U.S.A., 


subject to change USE COUPON BELOW FOR COMPLETE INFORMATION 


without notice. 


Radio Corporation of America 
Precision Electronic Instruments 
Dept. H-119, Building 15-1, Camden, N. J. 


[_] Please send me complete information on the following instruments: 


IRPORATION 
CAMDEN, N.J. 
In Canada: RCA VICTOR Company Limited, Montreal : Send nante of neoredt represeniotive 
Visit RCA at WESCON, Booth No. 764 ee are 
COMPANY 
ADDRESS 
CITY 


Increase Your Capacity 
fo DETERMINE CAPACITY... 


Anthony Scala has been elected 
president of Chatham Electronics Div., 
Gera Corp., Livingston, N. J. He was 
formerly vice president and general 
manager, and is still a vice president 
of Gera and a director of the parent 
organization, RKO Industries Corp. 


Philip S. Fogg has become chair- 
man of the board of Consolidated Elec- 
trodynamics Corp., Pasadena, Calif., 
and Hugh F. Colvin has succeeded him 
as president of the firm. Mr. Fogg 
will continue as Consolidated’s chief 
executive officer. 


James O. Burke has beer elec 
president of Standard Coil Products 
Co., Ine., Melrose Park, Ill. He suc- 
ceeds Glen E. Swanson, who becomes 


chairman of the board. 
CLIPPARD PC-5 


tobert S. G ‘ar has been ni Y 
AUTOMATIC CAPACITANCE COMPARATOR Robert oodyear has bee umed 


president of Fenwal Electronics, Inc., 
Framingham, Mass., a new firm spe- 
cializing in precision thermistor mat 
ty of specific circuitry at ufacture and in sensing elements in- 
AUTOMATICALLY! corporating thermistors. 


Arthur Foy has been made man- 
ager of sales promotion for the Audio 
Div.; Albert J. Melrose is now man- 
ager of the Central Mid-West Dist 
including metropolitan Chicago; 
Ralph H. Sprague is manager of the 
newly-designated Mid-West District 
of resistance is in for the Audio Div., all of Ampex 

Corp., Redwood City, Calif.: Foy is 


Comparator, performs 


headquartered in Redwood City, while 
Melrose and Sprag le are i 


Ampex Chicago offices. 


Harold S. Geneen was recently 
lected executive vice president o 


Raytheon Mfg. Co., Waltham, Mass. 


James J. Halloran has been elected 
secretary-treasurer of Electro Engi- 
lp neering Works, Inc., San Leandro, 
pow thie at. ¢ Calif. He is also vice president 
Automatic Resistance- Comparator : : 
charge of engineering for the 


Mr. Halloran succeeds Alex W. 


Mrs. Sylvia Anthony Nelson, of Mt. 
Vernon, Ohio, has been made chair- 
man of the board of Electronics 
Equipment Engineering, Inc., Dallas, 
a new firm in the field of building 
airborne electronic accessories fo 


civil and military aviation. 


Amphenol Electronics Corp. of Chi- 
cago, has established an engineering 


& and sales office at 5356 West Pico 

CZ. Tol ; Blvd., Los Angeles, under the direc- 
Sppar ' : i tion of a newly-appointed district 

i manager, James Schaefer. Marshan| 

INSTRUMENT LABORATORY, INC. LJ Sales Co., Los Angeles, will continue to 
7382-T Colerain Road, Cincinnati 24, Ohio handle Amphenol business in its area. 
Wally Wasson has been named Chi- 

cago district manager for Amphenol, 


Manufacturers of R. F. Coils, Electronic Equipment, i i i (Cont 


fined on page 176) 
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SERVO MAGNETIC 

and TRANSI-MAG*® AMPLIFIERS 
- Standard AC and DC 
Amplifiers include: 


Se MAGNETIC PRE-AMP + 
aah SATURABLE TRANSFORMERS, 
% 5% MAGNETIC PRE-AMP + 
4, HIGH GAIN MAGNETIC 

J AMPLIFIERS, and the 
TRANSI-MAG incorpo- 

rating TRANSISTORS 

Request and HIGH GAIN 
oe MAGNETIC AMPLIFIERS. 


yR.— 1/8, 1/15, 1/40 HP. 
SIZE 1— 1/4, 1/3, 1/2 HP. 
SIZE l— 3/4, 1, 1% HP. 
SIZE I— 2, 3, 5 HP. 
Request BULLETIN $580 


AUTOMATIC UNIVERSAL TRANSISTOR and 
POWER-TRANSISTOR CURVE 
TRACER 


Displays Collector and 
Transfer Curves on 
Cathode Ray Oscillo- 
scope. Handles all 
types of transistors 
and power transistors. 
Curve tracer permits 
rapid determination of 
parameters. For se- 
lecting, matching and 
detecting anomalies 
and rejects. 

Model 200A — TRANSISTOR CURVE TRACER — BULLETIN $393 

Mode! 300A — POWER-TRANSISTOR CURVE TRACER —BUL. S667 


MAGNETIC AMPLIFIERS -INC 


WEST COAST DIVISION 


4 


PUTERS 


Complete SERVO 
SYSTEM ENGI- 
NEERING for auto- 
mation and control, 
including design, 
development and 
production. 


SIZES |, ll, Hl and JR. 


Non-electronic, stepless instant 
starting; compact, 50:1 speed 
range, good regulation without 
tachometer. Long life, virtually 
maintenance-free, low cost; fast 
response, reversibility, dynamic 
brake, local or remote control. 


MODEL 240 PHASE ANALYZER 
and VACUUM TUBE VOLTMETER 


Easily operated instru- 

ment for making com- 

plex measurements. 

Phase and voltage AC 

Signals measured 

simultaneously, and 

read directly from dial 

and meter scales. In- 

dispensable for align- 

ment of SERVO 

SYSTEMS, measure- 

ment of input require- 

ments of non-linear ‘ 

loads and determina- i 

tion of amplifier input Request 
impedances. BULLETIN S675 


VOLTAGE-CURRENT-FREQUENCY REGULATORS 


MODERN TUBELESS, 
REGULATED RECTI- 
FIER LINE — Virtually 
maintenance-free 
operation. 


SIZES 


GENERATOR—ALTERNATOR 
EGULATORS 


Provides high accu- 

racy, fast response 

and dependability. 

Rugged construction, 

employs no tubes. “ss 

Meets applicable gov- 

ernment specifications. 

Standard 30 KVA, 400 CPS, : 
3-Phase 4-Wire 115/200 Volts aid 
PACKAGE SUPPLY or CUSTOM Request 
DESIGNS for specific machines. BULLETIN $436 


cE or MOTOR 


PERMASEAL 


PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS 


For applications requiring accurate resist- 


ance values at 85C and 125C operating 
temperatures—in units of truly small phys- 
ical size—select the precise resistor you 
want from one of the 46 standard Perma- 
seal designs in tab or axial lead styles. 
Winding forms, resistance wire and em- 
bedding material are matched and inte- 
grated, resulting in long term stability at 
rated wattage over the operating tempera- 


ture range. The embedding material is a 


SPRAGUE 


SPRAGUE ELECTRIC COMPANY - 


card on last page 


233 MARSHALL ST. °* 


STANDARD DESIGNS 


special plastic that extends protection well 
beyond the severe humidity resistance 
specifications of MIL-R-93A and Pro- 
posed MIL-R-9444 (USAF). 
These high-accuracy units are available 
in close resistance tolerances down to 
0.1%. They are carefully and properly 
aged by a special Sprague process so 
that they maintain their accuracy 
within the limits set by the most 


stringent military specifications. 


FOR COMPLETE DATA 
WRITE FOR COPY 

OF SPRAGUE 
ENGINEERING 
BULLETIN NO. 122A 
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NORTH ADAMS, MASS. 
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World Radio Experts 
To Meet in Warsaw 


Warsaw 
summer to 
munications experts from all part 
of the world. They convene in the 
Polish capital on August 9 for the 
Eighth Plenary Assembly of the 
International Radio Consultative 
Committee (IRCC 
study groups will examine techni- 


will serve as host this 


about 500 radio-com- 


whose fourteen 


cal problems and operations. 
The IRCC, 


Geneva, 


with headquarters in 
Washing- 
permanent 


Tele- 


was founded in 
1927 

the 
communication 


ton in and is a 
International 


Union. 


body of 


Air Force Receives New 
Ground Guidance Set 


The United States Air Force has 
announced the delivery of new, air- 
transportable close-support ground 
guidance radar to operational ele- 
ments. 

This Close Support Control Set 
the MSQ-1A, 
and built by the Reeves Instrument 


called Was designed 


Corporation, a subsidiary of Dy 
namics Corporation of America, at 
a cost of approximately $40,000,000. 

The Air Force indicates that the 
MSQ-1A system consists of 


basi 


three 


vans—radar, computer, and 
The 


aircraft 


communications. 
tracks 


radar vari 


friendly and fur- 
nishes continuous data to the com- 


puter van for evaluation. 
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As We Go Io Press... 


Sylvania Centralizes Operations 
In Univac Processing Center 


A nation-wide private wire sys 
tem has been put into operation to 
link the seventy-one plants, labora- 
tories, sales offices, warehouses, 
and ex- 


Electric 


divisional headquarters, 


ecutive offices of Sylvania 
Products, 

The 
from 


ly routes 


Inc. 


versatile network, leased 
Western | nion, 
coded 


station. 


automatical- 
the 
Administra- 
routed to tele- 
graph printers where they are re- 


messages to 
appropriate 


tive messages are 


ceived ready for delivery to the de- 


partment or person concerned. 
Coded data messages, however, are 
transmitted 
the Data 


Camillus, 


classified and auto- 


matically to Processing 
“Uni- 
vac” computer and subsidiary elec- 


Center in where a 
tronic equipment convert the infor- 


mation summarized data 
which can be based 
the 
level. 


In the 


decisions 


corporate, divisional, or plant 


case of a piece of data 
processing information originating 


at a Sylvania 


other fa- 
is punched 
The tape is fed into 
equipment which 
lates the message into electrical im- 


plant or 
cility, the 
on papel 


information 
tape. 
electronic trans- 
pulses that travel by the network 
from the transmitting point to the 
switching the 
punched on 
Through a 


center, where mes- 
sage is automatically 
paper tape similar 


These computer, ra 
dar, and communica 
tions vans are part of 
the USAF air-trans 
portable Close Sup 
port Control Set 
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process, the is transmitted 
the 


Cente) at Ua- 


age 
ching 


from the swi 
Da a 


center to 

Processing 

millus 
At the 


Vice agalh Con 


Center, an electronic de- 


verts the information 
which in turn is con- 


The in- 


punched card ts 


to paper tape, 
verted to pun hed cards. 
formation on the 
unit which translates 


conveved toa 


the information metal magnetic 


An 18,000-mile private wire system feeds all 

Sylvania data into this 10-ton central com 

puter. Data correlation results previously re 

quiring weeks can now be obtained in a 
matter of hours 


called a 
servo” carries the informati 
the 


vac”? where computations are 


tape. Then, a unit 


magnetic tape into the 

made 
in accordance with instructions fed 
into the computer. Magnetic 
then 


tation, via “‘l 


tape 
carries the completed compu- 


niservo,”” to a 


high 


speed printe r, where the re 
the computation are put 


readable form 


More News on page 14 


» 


nia develops a 


POWER TRANSISTOR — 


provides 2'2 watts 
Class A output with 


*5%) total harmonic distortion 


FEATURES — 


10 watts maximum collector dissipation 

2 amps max. collector current 

40 volts max. collector voltage 

New heliarc-weld hermetic seal 

30 db minimum power gain (typically 35 db) 

85° C storage temperature 

100° C operating temperature 

derating——3° C per watt (typically 2° C per watt) 


DETECTOR-DRIVER 


Type 12J8—delivers 20 mw signal 
power output with 
*5 total harmonic distortion 


CHARACTERISTICS — 


zero signal plate current 14 ma 
zero signal screen current—3 ma 

plate resistance 2000 ohms 
transconductance 540 umhos 
plate voltage 12.6 volts 
heater voltage 12.6 volts 
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low distortion 


peck ior 
HYBRID AUTO RADIO 


combined engineering forces produce new power transistor 
and detector-driver tube—full line of 12-volt tube types 
completes auto radio complement. 


SYLVANIA, in close co-operation with leading 


Designers of transistorized equipment will find 
auto radio manufacturers, has just completed 


a Sylvania’s new transistor highly useful in all 
] iT no eT ri “ e vat , , 
full-time joint engineering project to develop a power applications calling for a maximum collec- 

transistor-tube “power pack” for new hybrid tor dissipation of 10 watts. 
auto radio designs. 


Result of this combined engineering program Engineering Sample Offer 


. > Tr , > ye I e ° . . ° 
is a new power transistor and the type 12J Sylvania will honor all bona-fide requests for engineer- 


ing samples of the new hybrid ‘‘power pack”’ including 
the new power transistor and driver tube 1238, plus 
power coupling to the output transistor. samples or information on 12- 


detector-driver tube especially designed to pro- 


duce high current at low plate voltage for optimum 


volt types to complete your 


Other important power transistor features in- : 
auto radio complement. 


clude a heliarc-weld hermetic seal for ruggedness 
and a storage temperature of 85° C to eliminate For samples of the power 
heat problems under inoperative conditions transistor for use in other 
applications, write on your 
company letterhead indicating 
to complete auto radio complements. your intended use. 


7 SYLVAN 


LIGHTING RADIO TELEVIUESTON ELECTRONICS ATOMIC ENERGY 


Sylvania also offers a full line of 12- 
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As We Go To Press... (Continued) 


Barium Titanate 
Sonar Transducer 


A new type of sonar transducer 
element made of barium titanate, 
a non-strategic material, has in- 
creased ability to handle under- 
water sound energy, as compared 
(such as 


which were previously used. 


to strategic materials 
nickel 

Increased efficiency will result 
from the new transducer elements 
because the mechanical and elec- 
trical losses in barium titanate are 
than materials 
This 
transmitting 


lower previously 


used. means that smaller 


equipment may be 
used on shipboard. 

Barium titanate also has a 
dielectric constant and since it 
low impedance material the 
age requirements are low. This will 
permit high power operation with 
out voltage breakdowns which have 
often limited sonar operations. The 
natural properties of barium tita- 
nate make it an ideal material fon 
onar transducer element 


New sonar test facilities at GE 


New Plant 
For Atlas Missiles 


A new $40,000,000 “Convai: 
built 
Div., 
Dynamics Corp., for the 


Atlas 
continental ballistic missile. 


Astronautics” plant will be 


in San Diego by Convair 
General 
manufacture of the inter- 
The Atlas is one of the three in- 
tercontinental missiles now under 
development by the U.S 
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Gen. Walter Bedell Smith, of AMF Atomics, 
Inc., discusses new reactor with German 
officials 


New Reactor 
For Free Europe 


A “Swimming Pool” research re- 
actor will be built by AMF Atomics, 
American Ma- 
chine & Foundry Co., at Munich’s 
Technische 


Inc., subsidiary of 


Hochschule, one of 
Germany’s leading advanced tech 
nological institutes. 

Unprecedented in free Europe, it 
will be the first reactor to be in- 
stalled at a university for training 
nuclear 
science, and will be the heart of a 


engineering students’ in 
new nuclear research center at the 
iniversity. 

Construction of the one mega 
watt “swimming pool” type rea 


tor is scheduled to start in Octobe) 


Triggered RadarBeacon 
Aids Midair Rendezvous 


A new flying aid is a high pow- 
ered, airborne radar beacon that 
enables long range aircraft of the 
Strategic Air Command to locate 
each other and pinpoint the exac’ 
position in space of tanker planes, 
regardless of darkness or weather 
Other tactical applications of the 
device for precisely accurate aerial 
rendezvous and reconnaissance stil! 
are unannounced. 

Signals can be triggered auto- 
matically by the interrogating ra- 
lar of fuel-hungry Air Force 
planes, to locate an individual tank- 
er aircraft. Assured 


double or 


mid-air re- 
triple the 
USAF’s 


fueling can 


effective reach of long- 


range aircraft. 
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TV Service Survey 
Shows Customers 
Usually Pleased 


That an overwhelming majority 
of the nation’s 36,000,000 tele- 
vision set owners are well satisfied 
with the promptness, quality, 
prices and courtesy of TV service 
technicians Was disclosed in the 
latest nationwide survey conducted 
by Elmo Roper, market research 
expert, for the RCA Service Com- 
pany, Ine. 

The survey revealed that 91 per 
cent of the set owners interviewed 
were pleased with the quality of 
the serviceman’s work, the same 
percentage reported the serviceman 
Was pleasant and couteous, 83 per 
cent were satisfied with the price 
and 89 per cent thought their call 
for service was answered promptly. 
Eighty-three per cent said they 
would call the same service firm 
again. 

Fifty-two per cent of all persons 
interviewed, who made 
service during the past 
ported 


calls for 
year, re- 
“same day” service: 18 per 
cent received service the next day; 
nine per cent during the next twe 
days—or 79 per cent of all service 
calls were answered within two 
days of the call. 

While the median cost of ser- 
vice calls increased in the past 15 
months, reflecting the increased 
age of the average TV set, 83 per 
cent of the persons interviewed re- 
ported satisfaction with the prices 
charged, while 13 per cent said the 
prices were “not very good” and 
four per cent did not know or did 


not answer. 


Olympic buys Presto 

Olympic Radio & Television, Inc., 
of New York, has announced the 
purchase of Presto Recording Cor- 
poration of Paramus, New Jersey, 
as part of its continuing expan- 
sion in the electronics field. 

Presto, a manufacturer of tape 
and dise sound recording and play- 
back equipment for industrial and 
home use, will operate under its 
present management but as a 
wholly-owned subsidiary of Olym- 
pic. 


More News on page 18 
» 


August 1956 


Collins announce 


in attractively styled d unit 


flexibility. It provides complete control 


broadcasting and auditioning from ar 
of three out of eight possible inputs 
two pre-amplifiers provides for mixing f 
twelve possible inputs The 212 l 
monitoring of program, audition, of 

i ' 


ind control of speakers and warning 


hI ( 
Available now $995 


Flexible Convenient 


Modular construction @ Easy accessibility to all cabling, wiring 


Plug-in amplifiers, relay unit and power supply @ Front panel hinged tilts forward for inst inspection 
7 1 ' 
) - VE ) a: fiers. power sply and 1 > ' 
All components in console cabinet no addiGonal or removal of all amplifiers, power pply and relay unit 
rack space required @ A test cable to externally service any of the amplifier 


Wee : power supply or relay unit while console is in operation 
Only three tube types, only two amplifier types ; : 


@ All mixer knobs and associated key switches color coded 
Three cue pots 
@ Plastic covered write-in strips for input switches, 
wo spare key switche ) isto iring : ; 
Iwo spare k vitches for custom wiring remote switches and mixer attenua 


CREATIVE LEADER IN COMMUNICATION 


COLLINS RADIO COMPANY, 315 2nd Avenue S.E., Cedar Rapids, lowa @ 1930 Hi-Line Drive, Dallas 2 @ 2700 W. Olive Ave., Burbank 
261 Madison Ave., New York 16 @ 1200 [8th St. N.W., Washington, D.C @ 4471 N.W. 36th St.. Miami 48 @ 1318 4th Avenue 


Seattle 
Dogwood Road, Fountain City, Knoxville @ COLLINS RADIO COMPANY OF CANADA, LTD., I! Bermondsey Road, Toronto 16 


Ontario 
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Ki.DS OF RESEA 
MENT OPPOR’ 


¥ 


'% 


yracecty F 


——— = 


= 
* 


a 

Los Alamos Scientific Laboratory is operated 

by the University of California for the U.§ 
Atomic Energy Commission 


For product information, use in card on last page 
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Theoretical Physics and Mathematics 

In the field of theoretical physics, the Laboratory carries on 
studies of nuclear theory, equations of state, mathematical analy- 
sis methods, hydrodynamics problems and various aspects of 
applied mathematics. The Theoretical Division is also concerned 
with the conceptual design of nuclear weapons, and supports 
many non-weapons activities such as the nuclear reactor and 
propulsion programs. The equipment used includes the Los 
Alamos-developed Maniac, the Maniac Il, two IBM 704’s and 
an IBM 701. 

Experimental Nuclear Physics 

Much of the work in experimental physics is concerned with 
nuclear properties of various materials. Fundamental studies are 
made of nuclear forces, neutron and charged-particle reactions 
and cross sections. Experimentation in controlled thermonuclear 
reactions is assuming increasing importance. Among the facilities 
available are three Van de Graaffs, two Cockcroft- Walton ma- 


chines and a variable energy cyclotron. 


Electronics and Instrumentation 

The Laboratory is engaged in the design and development of 
nuclear physics research instruments, scintillation counters, fast 
pulse amplifiers, multi-channel analyzers, fast oscilloscopes, 
radiation detection instruments, electronic controls and control 
systems, and high-speed cameras which operate at 15 million 
frames per second. Electronics specialists also assist in the design 
of digital computers and of instruments for studying nuclear 


and thermonuclear detonations. 


Nuclear Reactor Research 

In connection with the peacetime applications of nuclear energy, 
the Laboratory is currently developing several advanced power 
reactors of unusual design. In addition, two research reactors 
are available for experimental studies. The remotely controlled 
critical assembly machines, known as Topsy , Godiva and Jezebel, 


constitute neutron research tools of a unique character. 


Nuclear Propulsion 

The Laboratory is actively engaged in the application of nuclear 
energy to the new and challenging field of self-propelled mobile 
reactors. There are studies in progress relative to engine design, 
heat transfer, controls and instrumentation. 

Chemistry 

Research in chemistry is devoted largely to inorganic and phys- 
ical studies, especially of materials such as uranium, plutonium, 
deuterium and tritium used in nuclear energy systems. Radio- 
chemical methods are applied in various investigations. Much 
work is being done on reaction kinetics, the effects of radiation 
on chemical reactions, complex ion formation and the determina- 
tion of heats of combustion and solution. Extensive analytical 
studies include the use of a great variety of instruments, as well 
as the techniques of microanalysis. 


Metallurgy and Metallurgical Engineering 

Research activity and development in this field includes investi- 
gation of the metallurgical properties of materials used in nuclear 
energy systems; studies of extremely refractory substances, ce- 
ramics, cermets and plastics; the behavior of materials under 
extremely high temperatures and high pressures; studies of the 
properties of plutonium and its alloys, with increasing reference 
to their use in reactors, and of uranium and its alloys; develop- 
ment of fabrication techniques for various metals and alloys; 
and the high temperature properties of refractory metals tungsten, 
molybdenum, columbium, etc. 
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Weapons Physics, Design and Testing 

Still the nation’s principal institution for nuclear and thermo- 
nuclear weapons research, the Laboratory takes nuclear weapons 
from the concept stage to proved performance as determined by 
field tests. Activities in weapons research and development in- 
clude the mechanics and dynamics of initiating a nuclear energy 
release; the behavior of supercritical systems; the testing of 
nuclear devices and weapons assemblies in Nevada and in the 
Pacific, engineering design of tests and prototypes of nuclear 
systems; and the design and development of nuclear weapons 


components and the techniques for their manufacture. 


Explosives Research and Development 

Work in this field includes study of fabrication, storage and 
stability problems of explosives; making and evaluating novel 
organic che mical compounds ot possible use as explosives; 
mechanics and dynamics of explosive phenomena; and physical 
and chemical properties of explosive material using mass spec- 
trometer, infra-red spe. trometer, X-ray equipment and other 
analytical techniques. High explosives are employed in research 


on equations of state and shock wave phenomena 


Mechanical Engineering 

Design and development work is carried on in connection with 
weapons design, field test facilities, the power reactor and pro- 
pulsion programs, servo-mechanisms and remote control sys- 
tems. High explosives systems are designed and manufactured. 
Other types of work are estimating, cost analysis and liaison 
between architectural engineers and contractors. 

Chemical Engineering 

Chemical engineering work includes studies of heat transfer 
fluid flow, solvent extraction, evaporation, distillation and sys- 
tems at extreme temperatures and pressures. Problems supporting 
inorganic and physical chemistry research projects are also under- 
taken. Other activities are the remote control handling of radio- 
active materials and corrosion and erosion studies. 

Electrical Engineering 

Much effort is devoted to the design of induction heating sys- 
tems for study of alloys at extremely high temperatures; of DC 
power supplies at currents up to 100,000 amperes, of servo- 
mechanism controls for nuclear reactors; and of high magnetic 
field systems. Work is done in planning, building and installing 


power distribution systems and their controls 


The Laboratory now has staff openings for technically 
qualified people interested in these fields of research and 
development. For additional information address your 
wnquiry lo 
Director of Personnel 
Division 1105 


scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 


Electronic Industries 


Boom in Puerto Rico 


1950, the 
activities of 


Since manufacturing 
branch 


have ex- 


electronics 
Puerto 
panded to a present level of $1144 


plants in Rico 


million a year. Products include 


radios, radar equipment, pulse 


generators, diodes, cathode’ ray 


tubes, sub-components, exposure 


and light meters, rectifiers, tele- 


vision antennas, carbon and steel 


and crystal ovens. So far, 


gages, 


This plant, making exposure meters, is part 
of Puerto Rico's industrialization program 
25 U. S. ma 


nland firms have set up 


electronics branch plants in Puerto 


>: a > , = 
Rico, INncluaine Rand, ovi- 


Hermetic peal, Weston, and 


Carborundum. 


operry 


Vanilla, 


Mainland plants are finding com 
ponent production in Puerto Rie 
offe1 many advantages including 


a ten year “tax holiday” on local 


taxes, no federal taxes, favorable 
wage differential, and various help 
ful inducements offered by the local 


government. 

KFurther details can be obtained 
from Economic Development Ad- 
ministration, 579 Fifth Ave., New 


York 17. 


22-In. Color TV Line 

A new line of color TV receivers, 
featuring a 22-inch’ rectangular 
all-glass color tube, has been an- 
nounced by the television-radio 
div. of Westinghouse Electric Corp. 
At the same time, a new iine of 
black-and-white 


addi- 


tional radio receivers were intro- 


21- and 24-inch 


[rV receivers, and several 


duced 


More News on page 20 
> —_> 
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Aug. 20-21: 


Coming Events 


A listing of meetings, conferences, shows, etc., occurring during 
the period July through October, 1956 that are of 
special interest to electronic engineers 


The National Tele- 
metering Conference, sponsored 
jointly by the IRE, the AIEE, 
the IAS, and the ISA, in Los 
Angeles, Calif. 


Aug. 20-24: Conference on Scien- 


tific and Technical Writing, by 
the Institute for Cooperative Re- 
search of the University of 
Penn., Philadelphia, Pa. 

Aug. 21-24: WESCON Show, Pan 
Pacific Auditorium, Los Ange- 
les, Calif. 

Aug. 22-Sept. 1: 23rd Annual 
(British) National Radio Show, 
sponsored by the Radio and 
Mlectronic Component Manufac- 
t Federation, at Earls 

London, England. 

Sept. 10-12: Inf. Theory Sym- 
posium, sponsored by IRE-PGIT 
and M. I. T.; at Cambridge, 
Mass. 

Sept. 11-12: Second RETMA Con- 
ference on Reliable Electrical 
Connections, at Irvine Audi- 
torium, University of Penn., 
Philadelphia, Pa. 

Sept. 12-14: Third National Con- 
ference on Tube Techniques, 
sponsored by the Working Group 
on Tube Techniques of the Ad- 
visory Group on Electron Tubes; 
at Western Union <Audit., 60 
Hudson St., New York. 


Sept. 14-15: Prof. Gp. on Broad- 
cast Transmission Sys., 6th 
Ann. Fall Symposium; tech. ses- 
sions at Mellon Institute Audi- 
torium, Pittsburgh, Pa. 


rers 


Court, 


Sept. 17-18: Adv. Gp. on Electron 
Tubes, Working Gp. on Semicon- 
ductor Devices—Transistor Re- 
liability Symposium; at Western 
Union Audit., 60 Hudson St., 
New York. 

Sept. 17-21: Symposium on radia- 
tion effects on materials, spon- 
sored jointly by The Atomic In- 
dustrial Forum and ASTM; at 
ASTM Pacific Area National 
Meeting, Los Angeles, Calif. 

Sept. 17-21: 11th Annual Instru- 
ment-Automation Conference 
and Exhibit, sponsored by the 
ISA, at the New York Coliseum, 
New York, N. Y. 
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Oct. 1-3: 12th Annual Conference 
of the NEC; at the Hotel Sher- 
man, Chicago, IIl. 


Oct. 1-3: Canadian IRE Conven- 
tion and Exposition; in the Au- 
tomotive Bldg., Canadian Natl. 
Exhibtn. Park, Toronto. 


Oct. 8-9: Second National Sym- 
posium on Aeronautical Com- 
munications, sponsored by the 
IRE Prof. Gp. on Communica- 
tions Systems; at the Hotel 
Utica, Utica, N. Y. 


Oct. 9-10: Conference on Com- 
puter Applications, sponsored 
by Armour Research Founda- 
tion of Illinois Institute of 
Technology, Chicago, Il. 


Oct. 15-17: Radio Fall Meeting, 
sponsored jointly by the IRE and 
RETMA, at the Hotel Syracuse, 
Syracuse, N. Y. 


Oct. 16-18: Conference on Mag- 
netism and Magnetic Materials, 
sponsored by the Magnetics 
Subcommittee of the Basic Sci- 
ence Committee of AIEE, at the 
Hotel Statler, Boston, Mass. 


Oct. 25-26: Annual Display of Air- 
craft Electrical Equipment, by 
the Aircraft Electrical Society, 
at PanPacific Auditorium, Los 
Angeles, Calif. 


Oct. 29-30: Third Annual East 
Coast Conference on Aeronauti- 
cal and Navigational Electron- 
ics, sponsored jointly by the 
Baltimore Section of IRE and 
the IRE Prof. Gp. on Aeronauti- 
cal and Navigational Electron- 
ics; at the Fifth Regiment Ar- 
mory, Baltimore, Md. 


Abbreviations : 

ASTM: American Society for Testing Materials 

AIEE: American Institute of Electrical Engi- 
neers 

IAS: Inst. of Aeronautical Sciences 

IRE: Institute of Radio Engineers 

ISA: Instrument Society of America 

NEC: National Electronics Conference 

RETMA: Radio-Electronics-TV Manufacturers 
Assoc. 

WESCON: Western Electronic Show and Con- 
vention 
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons 


NIATU RE Actual size shown. Diameter, 1%”. Overall length, 2”. 


Ideal for pulsed beacon applications. 


0 


CELLENT VIBRATION PERFORMANCE 


Reliable characteristics up to 10 g.’s from 20 to 1000 c.p.s. 


CHANICALLY TUNABLE 


Tunes mechanically over X-band region, 
9300-9500 Mc min ‘ 


JGGED 


Withstands 1,000 g. shock 
along cathode axis. 500 g. in 
two other perpendicular planes. 


LSE POWER 


50 watts peak 


O00 


HTWEIGHT — 6 ounces 


W THERMAL FACTOR | 


Exceptional frequency stability, .O5Mc./°C 


° 


Magnetron’s 


\ Actual Size 


CHALLENGING CHARACTERISTICS 


FOR YOUR NEW EQUIPMENT DESIGNS 


For specifications on the extraordinary QK 362 unclassified Magnetrons and Klystrons and 
magnetron write today. Similar tubes at other special tubes. Call on us for help in your micro- 
frequencies and power levels are available. Ask wave problems. There is no cost or obligation, 
for copies of latest bulletins listing most of our of course. 


Exce llence in Ele ctronics 


RAYTHEON MANUFACTURING COMPANY 


Microwave and Power Tube Operations, Section PT-72 
Waltham 54, Massachusetts 


Go 


Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving 
Tubes, Picture Tubes, Transistors. 


Condi” 


Builds a Better Cable Clamp—the 


Inexpensive, Efficient, Versatile 


%, . ° eens 


The new Bendix AN approved AN3057B cable clamp is now 
available. Engineered by Bendix* to the highest-quality stand- 
ards. this cable clamp offers major design improvements. The 
clamping action is radial and completely eliminates wire strain 
and chating by holding the wire bundle firmly in rubber. This 
‘ lamp will accommodate a wide range of wire bundle SIZ@Cs, but 
anoeven vreater range can be handled through the use of the 
Bendix AN3A20A accessory te lescoping sleeve. 

The new AN3057B eable clamp will also waterproof multi- 
conduc tor rubber-covered cable on the rear of a connector, 
or where moisture prool entrance through a bulkhead or into 
an equipment box is required 

( omple te detailed information is available on request 

“TRADEMARK 


SCINTILLA DIVISION OF 


SIDNEY, NEW YORK 


117 E. Provide a Avenue, Burbank, Calif 10512 st Avenue. Jenkintown. Pennsyl 

vania e Stephe 1 Building. € Ca Ave e. Detroi N an e 5906 North Port 

Washington Road, Milwaukee 17 n Building 0) W. Second Street 

Dayton 2, Ohio « 8401 Cedar Springs Road, Dallas 19, Texa g Field, Seattle 8 
Washington e 1701 ¢ 


For product information, use inquiry card on last page 


ITV for Atomic Plant 
Uses Color Wheel 


Scientists are now using spe- 
cially-designed color television to 
help them perform work in radio- 
active areas at the Hanford pluto- 
nium plant, operated by General 
Electric for the Atomic Energy 
Commission. 


Color TV guides the operator of a giant over- 
head crane in a radioactive area 


Crane operators, who formerly 
observed their work by means of a 
periscope, now have a closed circuit 
color TV system. High image bril- 
liance on the TV screens and added 
depth perception afford easier oper 
ation of giant crane hooks. 

Color TV was chosen primarily 
because the remote manipulation 
problem involves color coded ob- 
jects and also because it gives add- 
ed depth perception and better ob- 
ject resolution. 

The TV system uses the rotating 
color wheel principle because of the 
resulting simplicity, economy, colo 
rendition, definition, and low main- 
tenance cost. 


New SAGE Computer 
Joins Defense Network 


The first large-scale compute} 
for the nation’s vast new electronic 
air warning network is now being 
installed. 

Our growing continental air de- 
fense system, known as the Semi- 
Automatic Ground Environment 
(SAGE) system, combines’ the 

(Continued on page 176) 
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UNCASED TOROIDS 

Basic inductor component. Plain, wax or plastic dipped with flex-leads. 
Hi Q values 10cps to 10mc. Complete range of sizes: subminiature, wedding 
ring and up to 12” OD. Standard inductances stocked for immediate delivery. 
Mass production utilizing CAC-designed winding equipment enables swift 
completion of large orders. 


PLASTIC CASED TOROIDS 

CAC compression molded toroids per Mil specs have become the standard 

of the industry. Most compact design may be stacked— mounted by 

center bushing which absorbs mounting pressures — sturdy, tinned terminals 
arrangements available up to 6 terminal connections. Standard inductance 

values shipped from stock — special inductances and configurations supplied 

promptly on request. 


\/ & 
“TOROIDAL A 


INDUCTORS 


ry | © ‘ ys 


CAC “HS” series provides metal encased, hermetically sealed units com- 
plying with MIL specifications. Mounting area minimized — extremely low 
hum pickup —terminals of proven design using Teflon assure permanent 
seal at temperature extremes. Rugged construction — convenient mounting 
facilities. To insure stability, cores are thermo-cycled prior to encasement. 
Standard inductances in stock. 


SUI 1IATURE TOROIDS 

Uncased, plastic molded and hermetically sealed in three standard core types 
(others available). Designs for all requirements—for chassis mount or 
printed circuits. 

For the engineer whose design considerations dictate the utmost in electrical 
performance versus size, CAC’s subminiature toroids present the answer. 


Catalogs on Individual Components are Available on Request. 
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ANOTHER 
VARIAN 


® 
A MINIATURE hackurard) WO, oscillator, 


sumiinidiaaaall 


This Varian Model VA-161 is the only rugged, system- &Y Withstands shock and vibration... rugged metal and 
tailored, voltage-tuned Backward Wave Oscillator now ceramic construction. 


available for radars, signal generators, search receivers and WV Permanent magnet weighs less than 5 pounds... elimi- 


related microwave equipment. Here are some of its im- nates need for electromagnet and its power supply 


portant advantages Z 
§ Fower output is smooth across entire tuning range... 
fluctuations are small. 


yy Low thermal drift. 


y Instantaneously tuned by changing voltage. 

v Low voltage requirements... operates over a frequency 
range of 8.2 to 12.4 kMc on less than 600 volts. 

yy Existing radar system power supplies can be used... arccunnangsaraadesibiniet: _— poets ae te ee 
operates over the normal 8.5 to 9.6 kMc radar band on veloped to help solve your microwave system problems. 


300 volts or less. 


SYSTEM DESIGNERS . . .Why not get the full story on this 
important new Backward Wave Oscillator? For complete 


¥ technical data, write Applications Engineering Dept. 


Designed for modern miniaturized equipment... small, 


compact... body measures appre yximately 4° X 


VARIAN associates 


PALO ALTO 10, CALIFORNIA 


KLYSTRONS TRAVELING WAVE TUBES BACKWARD WAVE OSCILLATORS 
R. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS 


LINEAR ACCELERATORS MICROWAVE SYSTEM COMPONENTS 
STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 


22 For product information, use ing card on last page Tele-Tech & ELECTRONIC INDUSTRIES + August 1956 


VOICE under the GLA 
Relies on HUDIWAS 


For dependable service on the ocean floor AlSiMag precision 
insulators are used in the new Transatlantic Voice Cable 


For 25 years communications 

the problems of laying a voice ca 
Ocean to link the Americas wi 
“voice’’ is nearing reality. The new 
system, will be completed this year 
The almost incredibly exacting 
making parts of the transatlantic 
some truly remarkable engineering 
accepts results no less than perfect 
suppliers share in the achievement 
proud to be among them 

Men who perform ‘impossible’ tasks 
on their creative ability plus the PORTLAND 
ucts. When technicai ceramics a 

critical applications, almost without exceptic 

is AlSiMag. There are many reas 

the wider choice of materials availab 

exact composition for the required performance may 
be chosen from the many available right in physica 

characteristics, right in electrical characteristics, right in 

every way! 

AlSiMag performs at hig! emperatures 

stands greater thermal 

durable . . . permanently 

thoroughly dependable! Al 

intricate designs to tolerance Te) on 

with precision metal work. AlSiMag will no yst, corroc 2260 NAUTICAL 
or deteriorate with time. AlSiMag is > rodu re) MILES 
fifty five years of specialized «€ xperience plus the finest 

production equipment . high speed presses, high 

temperature, continuous-fire kilns every possible NOVA SCOTIA 

facility for the finest possible ceramics In a wide ran je 


\ 1 


of shapes and sizes. Volume production or small 


lots 


quantity 
Highly technical applications, however, are not the end 
of the service story. AlSiMag is entirely practical 

and vastly superior ‘ for everyday industrial use 
Economical, too! For any ceran requirement, your best 
buy is AlSiMag. Send blueprint or sketch for full details 


Profile of the ocean bottom on which the cable will rest 


AMERICAN LAVA 


CORPORATION 2) «. 
CHATTANOOGA 5, TENN. oe . 


55TH YEAR F 


RA ER “2, 


~ 


AMERICAN LAVA SALES OFFICES IN PRINCIPAL CITIES 


‘ERS 3 Maa, i PO tg Whe ~« 
See Se hae 


indispensable for 
measurement and reception 


MICROWAVE 


with these 
special features: 


Ip rec ENMIE AEE 


HIGH SENSITIVITY—Achieved with 
unique double-tuned cavity pre- 
selector which tracks automatic- 
ally with local- oscillator. Efficient 
wideband microwave input cou- 
pler and crystal mixer maintains 
sensitivity. 


UNI-DIAL CONTROL — Automatic- 
ally tracks klystron voltages, dou- 
ble tuned pre-selector, oscillator, 
and linear direct reading fre- 
quency dial — all simultaneously. 
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RECEIVER 


One of the most complete and versatile measurement instruments ever 
designed for reception and quantitative analysis of microwave signals in 
the range 950-11,260 mc. 


The Polarad Model R Microwave Receiver is ideal for the reception and 
monitoring of all types of radio and radar communications within its range. 
It permits comparative power and frequency measurements, by means of 


its panel mounted meter, of virtually every type of signal encountered in 
microwave work. 


It is compact and functional, featuring four integrally designed plug-in, inter- 
changeable RF microwave tuning units to cover 950-11,260 mc; non-contacting 
chokes in pre-selector and microwave oscillator to assure long life and 
reliability; and large scale indicating meter for fine tuning control. 


Call any Polarad representative or direct to the factory for detailed 
specifications. 


Basic Receiver: Mode! R-B 

Tuning Unit Frequency Ranges: 
Model RL-T: 950 
Model RS-T 1,890 
Model RM-T 4,190 
Model RX-T: 7,260 


Skirt Selectivity: 
60 db — 6 db bandwidth 
ratio less than 5:1 


IF Rejection: 50 db 
Input AC Power: 


2,040 mc 
4,320 mc 
7,720 mc 
11,260 mc 


Signal Capabilities: 

AM, FM, CW, MCW, pulse 
Sensitivity: 

80 dbm or better throughout 

range on all models 
Frequency Accuracy: 

1% 
IF Bandwidth: 3 mc 
Video Bandwidth: 1.5 mc 
image Rejection: Greater than 60 db 
Gain Stability with AFC: +2 db 
Automatic Frequency Control 

Pull-out range 10 mc off center 
Recorder Output: 1 ma full scale 
Trigger Output: 

10 v. pulse across 100 ohms 
Audio Output: 

v. undistorted across 500 ohms 

FM Discriminator 

Deviation Sensitivity: .7 v./mc 


105-125 v., 60 cps, 440 watts 

Input Impedance: (ANT) 50 ohms 
VSWR: Less than 4:1 over band 
Range of Linearity: 60 db 
Receiver Type: Superheterodyne 
Maximum Acceptable Input 

Signal Amplitude: 0.1 v. rms without 

external attenuation 

Video Response: 20 cps to 1.5 mc 


Size: 17” w x 23” dx 19” h 
Weight: 180 Ibs 
Price: 
Model R-B (Basic Unit): 
Mode! RL-T: 
Model RS-T: 
Model RM-T: 
Model RX-T: 


Note: To the basic cost of $1,500 add cost 
of tuning units required 
Prices subject to change without notice 


FIELD MAINTENANCE SERVICE AVAILABLE 
THROUGHOUT THE COUNTRY 
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for these 
applications : 


Broadband receiver for AM, FM, CW, MCW, 
and Pulse Modulated signals 


Field intensity meter 
Frequency measurements 


Leakage, interference and radiation 
measurements 


Bandwidth measurements 


Measurement of relative power of funda- 
mental and harmonic signal frequencies 


Trigger pulse amplifier 


Noise figure measurements of r-f amplifiers 


Antenna field patterns 
Attenuation measurements 
Propagation studies 

Microwave relay link site selection 
Direction finding 

Filter measurements 


Standing wave measurements 


roduct information 


[‘ 
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a 

every A 


fy 
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The IBM 
engineer 


...creates electronic giants 


Some men spend their working lives filling in the details of For all the details that we can’t possibly 
other men’s ideas—and never know the satisfaction of doing include here, write, giving details of 
something no one else has eve done before your background and interests to 

W. M. Hoyt, IBM, Dept. 4608, 590 
The IBM engineer, however, originates new ideas, new con- Madison Avenue, New York 22, N. ¥ 


cepts, new applications for he operates on the frontier of a field Plant alt Take eal ee 
; imts alc adDOoTra es ( Ale a 


Endicott, Owego, Poughkeepsie and 
abled IBM to announce a major data processing improvement Kingston, N. Y.; and San Jose, Calif. 
on the average of once every two weeks. It is this creative en- Moving expenses paid. 

ergy, we feel, that ¢ xplains IB\Us acknowledged leadership in 


that is still in its infancy, Last vear, for example, engineers en- 


the computer fi ld and accounts for the dramatic personal 


progress enjoved by engineers at IBM 


Poday, there is more room than ever at IBM for engineers who 


have the ability and the desire to be leaders. rather than follow- 


ers, in their profession 
INTERNATIONAL 
BUSINESS MACHINES 
IBM | t during the Wescon Shou : CORPORATION 


DATA PROCESSING « ELECTRIC TYPEWRITERS ¢ TIME EQUIPMENT e MILITARY PRODUCTS 


»duct information, use 
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Hugh 


TONOTRO 


THE HUGHES AIRCRAFT COMPANY 
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Taylor Fibre Co. 


SAaUS... 


sin 


At the top of the page opposite is a section of an 
etched printed circuit enlarged 10 times. These par 
ticular lines are of .008 thickness, spaced .012 apart 
They show the kind of printed circuits obtainable by 
combining Revere Rolled Printed Circuit Copper and 
Taylor laminates. Note the fine line etching, the close 
spacing and the sharp definition of the edges the 
smoother surface (freer from pits, pinholes and im 
perfections the more uniform thickness with no 
sacrifice of conductivity. Results—consistently satis 
factory etching at better production rates 
Laminators and users alike also have found that 
Revere Rolled Copper produces no peaks or valleys, 
that its smooth, hard surface of uniform density 
permits resist to clean off easily for there are no pores 
to hold resist and cause trouble when soldering 
They have noted, too, that Revere Rolled Copper is 
free from oxidation as it comes from the mill and is 
without lead inclusions. And because of its clean 
surface, fluxes wet readily, while in the automatic 
soldering operation it makes possible a uniform solder 
coat every time free of skips or bald spots 
Those are the very reasons why you should insist 
that Revere Rolled Copper be used when ordering 
REVERE blanks from your laminator. It is available in unlimited 
COPPER AND BRASS INCORPORATED quantities in standard coils of 350 Ibs. in widths up to 
Founded Paul Revere in 1801 ‘ 38’’ and in .0015 and .0027 gauges, weighing approx 
0 Park Avenue, New York 17, N.Y mately 1 oz. and 2 oz. per square foot. Revere Rolled 
Atle: Heluicnore.. Md. Brockls Copper exceeds requirements of standard specifications 
AGO WS. Whiten Clintons ' and meets ASTM BS specification for purity with 
Il., Detroit ict ( ngeles i 99.9% minimum 
Riverside li 
Mass., Newport 
Sales Othices in Principa 


tributors Everywhere 
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PHOTO SHOWING SECTION OF CIRCUIT enlarged 
10 times was made directly from panel and is 
UNRETOUCHED. 


Moeother 
the Most in 
Sured Tf 


of 
are 3 
'S Means 
Contact wit 


42, POSitiyve 


Hout 


of Cond ict 


Vity 


ABOVE PANEL IS ACTUAL PHOTO OF LAMI- 
NATE BY TAYLOR FIBRE CO., Norristown, Pa. and 
Lo Verne, Calif., using Revere Rolled Printed Circuit 
Copper. 
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Makers of a complete line 
of fuses for home, farm, 
commercial, electronic, 
automotive and industrial 
use. 


Safeguard against troubles 
and complaints — by standardizing 


on dependable BUSS FUSES! 


BUSS fuses give you double pro- 
tection against loss of customer good- 
will because . .. BUSS fuses blow only 
to protect never needlessly. To 
make sure of proper operation, BUSS 
fuses are tested in a sensitive electronic 
device that automatically rejects any 
fuse not correctly calibrated, properly 
constructed and right in all physical 
dimensions. 


By specifying BUSS fuses, you are 
safeguarding users of your equipment 
igainst irritating useless shutdowns 
due to faulty fuses blowing needlessly. 
And you are providing them with 
maximum protection against damage 
caused by electrical faults. 


Most important, the reputation of 


your product for service and quality 


is not harmed by the faulty operation 
of poor quality fuses. 


To meet your needs, a complete line 
of BUSS fuses is available, plus a com- 
panion line of fuse clips, blocks and 
holders. 


If your protection problem is unusual, 
BUSS places at your service the world’s 
largest fuse research laboratory and 
its staff of engineers to help you select 
the fuse or fuseholder best suited to 
your application. 


For more information avail- 
able on BUSS and Fusetron 
small dimension fuses and fuse- 
holders . Write for bulletin 
ae ye 


BUSSMANN MFG. CO. (Div. of McGraw Electric Co.) Fruseran\ 


TRUSTWORTHY NAMES IM 
FLECTRICAL PROTECTION 


bs USS 
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University at Jefferson, St. Louis 7, Mo. 


Power where its Needed/ 


This new ANDREW 450 MC base station antenna 
has been designed for the many base stations 
that are not in the center of their desired cover- 
age area. Such stations, placed to take advantage 
of mountain tops, or located at operations head 
quarters, can now concentrate their highest gain 
in the direction where the need Is greatest. 

In planning a new radio system or improving 
an existing system, consider the advantages of 
an integrated ANDREW antenna system. The fol 
lowing example shows how an ANDREW system, 
using the Type 201, can give improvement over 
ordinary equipment in all directions and more 
than 9 db improvement in the best direction 
fz, peta Relative Gain db 
| Typical Existing System Front Side Back 
| Base Station Antenna (Typical) 5.0 5.0 ‘ 
| Cable L 
Ee a habeaae Sevhan 
| ANDREW Type 201 System 


Base 


ned Ante 


IMPROVEMENT, db 


Write for Bulletin 8417 giving complete infor- 
mation on Type 201. Also, be sure your library 
contains ANDREW Catalog 21, a complete, 100- 
page guide to antenna and transmission line 
systems. 


Gain Pattern, Type 201 


CORPORATION 
363 EAST 75th STREET CHICAGO 19 


Offices: New York + Boston + Los Angeles + Toronto 


« ’ th, i 


ANTENNAS - ANTENNA SESTEMS 


LEADING MANUFACTURER of 
ELECTRONIC INSTRUMENTATION 
and HIGH-VACUUM EQUIPMENT 
in the UNITED STATES 


Recording Oscillographs 
Analog-to-Digital Converters 
Direct-Writing Oscillographs 
Oscillogram Processors 
Magnetic Tape Equipment 
: Galvanometers 
... recognized leader Base naupliliers 
Power Supplies 
Vibration Meters 
Vibration Pickups 
Hyge Shock Testers 
Pressure Pickups 
Electromanometers 
: : . Mass Spectrometers 
in the fields of: NTS 
Process Refractometers 
Chemical Analysis i Sc 
‘ Ultraviolet Analyzers 
Titrilog Sulfur Recorders 
Process Monitoring and Control Leak Detectors 
Analytical Service 


Systems Engineering 


Dynamic and Static Testing 


Automatic Data Processing 


See 


Consolidated at 
WESCON 


data for new product development, product ARTIS CER SVOCOSSMNG 


Whenever you need high-accuracy, high-speed 


improvement, or quality control, CEC can help instruments: Booths 841-842 


you. The instruments, equipment, and systems High-Vacuum 


available through Consolidated will place you in Equipment: Booth 826 


command of any analytical or control problem. 


Consolidated Electrodynamics 


CORPORATION 


300 North Sierra Madre Villa, Pasadena, California 
NATIONWIOE COMPANY-OWNED SALES @&@ SERVICE OFFICES 
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KENNEDY ANTE 


erched high above the Atlantic, 


pages ‘ is om 
technician K an ac just ( - . ANTENNA EQUIPMENT 
antenna ne of three standard Kennedy tennas 


assigned 1 very special job on Texas Towers -D. S. KENNEDY & CO. 
These silent ; *s relay incoming rnals to : 

; | d } COHASSET, MASS. — TEL: CO4-1200 
maliniand, where tine 
instant it is receive 
Kennedy antenn 
the free ld 
is the name r wh iced \ 
antenna problen lonospheric Scatter — Tropospheric Scatter 
al A < it i iLis. 


Tracking Antennas — Radio Telescopes — Radar Antennas — 


ee ee ee ee WEST 


GLENN L. MARTIN CO. of Baltimore, has 
ASSOCIATES, INC., Gler aia anand ar ciaeareke (ive) ihe vie aeee! BERKELEY DIV., BECKMAN INSTRU- 
L. I., N. Y., has been aw led Renubli. nuclear-powered electrical gen- MENTS, has been awarded a contract by Ger 
tant A Force development contract P hin vatem eral Motors Allison 
ee es ee ’ ' NORDEN LABORATORIES, White Plains, pe te oe ee ee see 
NOY livi n of the Norden-Ketay Corp.. } engines at the Allison plant, Indian: 
C SERVICE CORP. |} nged it been elected to membership in the Radio Tech- JACQUES BIALEK has opened 
ALTEC COMPANII IN¢ her nical Commission for Aeronautics Management Consultant to the Ele 


A DEFENSE ELECTRONIC PRODUCTS dustry at 3631 W. Slat 


STICA 


lished a new department to handle - : 


AMERICAN BOSCH ARMA CORP. recent ministration, sales, and details of RCA cus- : BJ ELECTRONICS, 
dedicated a new $1,164,000 addition to their tom-built spares for military electronic equip- Varner Corp. has moved 
the new activity i erbert ¢ 0 Newport Blvd., 
RCA Defense Spares Mar- CAL-TRONICS CORP., Lo 
ing facturer of electronic test 
SOCIETY OF TECHNICAL WRITERS : rmed a new Foto-Btch Circ 
i ero “4 STW) and the ASSOCIATION OF TECHNI- See eree eae a aa printed cit 
riled: cbs CAL WRITERS AND EDITORS (TWE) ar Manager is W. G. Weigt _ a 
nufactu I rec} n instrument I 5 sha ahaa f z rated at 2631 Southwest Drive, I Angeles 
\ mindln ercantuntl eae CONSOLIDATED ELECTRODYNAMICS 
for a j t CORP. has completed the const tion ee 
rWwt n } ] y f at ‘ \¢ ee. $1,500,000 ?Y research, « rine ng and 
COMMUNICATION EQUIPMENT ) New ; marketing building in Pasadena, ( f 
TION, GENERAL ELECTRIC, w t f SPERRY RAND CORP. wi onstru P ELECTRO ENGINEERING WORKS, IN 
t ti les to a! plant soon to | I ,000 research and de , nt fs transformer manufacturer, has complé i? 
(, ne t ri A ’ ; - + I it 


BENRUS WATCH 


} r r f 
1 ne € ri 


Sy e City. to be n¢ 1 } move to their new 20,000 square f 
Utah Engineering Laboratory at 401 Preda Street, San Leandro, ( 
J. STOKES MACHINE CO., Philadelphia G. M. GIANNINI & CO., INC. has 
CONSOLIDATED VACUUM DIV., CON h hanged its name to F. . okes Corp 1 new electromechanical divisior t $s 
SOLIDATED ELECTRODYNAMICS CORP SYLVANIA ELECTRIC PRODUCTS INC. Lane, Caldwell Township, N. J 
has changed its name to Cor ted 1 has acquired a new plant in Hillsboro, N. H., MARVELCO ELECTRONICS DIV 
Corp., Rochester Division, effective be awed ink ti siidartae of: Granstetare TIONAL AIRCRAFT CORP., ha 


ne 1 ORE 


: diode \ as al a an electronic research and de 
CONSOLIDATED ELECTRONICS INDUS hed a new Microw: Physics Laboratory a at 5063 Harbor Drive, 
TRIES CORP.'S Bo: f Directors has at ntain View, Ci cals hele a ata 
proved the a ition of Technical Electror LTRASONIC MANUFACTURERS ASSOC. ee 
“ : earch 
é it inufact f formed n engineering tandards commit- 
ail nf code nn ich 5 aman Neale McCOLPIN-CHRISTIE CORP 
manufacture in the change of name to Christie Ele 
Organization and personnel remain 
DAYSTROM NUCLEAR DIVISION, DAY - yee . 
STROM, INC. wil pp and ir ill a new mt ne Pater eee Ss INC. 
ae ee wee as ‘ . me tw Santa Monica actory to new «¢ ar r 
aie Nae a a . : : Ain thi MID WEST Schoenborn Street Sepulveda, alif 
re. proce nateument nin en. tats PERKIN ENGINEERING CORP., EF! 
A A the engach! tes KARR A.C. SPARK PLUG DIV., GENERAL MO- indo. Calif. ae Gpened a new vesiioa! 
rORS, h changed its name to A. Elec- Engineering office at 1060 Broad Street, 
t es Division Corp ark 2, N. J 
AMERICAN PHENGLIC CORP., Chicago, TELEMETER MAGNETIC INC., 
nce a hange of name to Amphenol f International Telemeter Cory 
‘ onics Cory arters at 2245 Pontius 
ur CARBOLOY DEPT., GENERAL ELECTRIC 
FEDERAL ELECTRIC CORP., 1 J. J CO., will now be known as the Metallurgical 


EMERSON RADIO & PHONOGRAPH 


CORP. h ke ped an ilt for the Air 


rad 


Shion Roles : : lucts Department, General 


ent headquarte remair 
COOK RESEARCH LABS., Skok ° 
speed = Electric Co., will occupy ¢ KEARFOTT CO., INC., subsidiary 
the ‘ now under construction in Mortor eral Precision Equipment orp. ha 
FEEDBACK CONTROLS, INC., r phe ner ic eee eae oe a with R. B. Pullin & Co. Ltd., Lond 

pleted a consolidation of its Alexand ‘ e utilized mainly for Radar Research land, for manufacture of Kearfott’s prod 
ambridge, Mas née < EDUCATIONAITI rELEVISIO & RADIO in the United Kingdom Equipment to 
quarters in Walthan CENTER, Ann Arbor, Mich., wi acquire a manufactured overseas : 
FENWAL ELECTRONICS, | v $200,000 

Ma afliliate f Fenwal Inc , ‘ ‘ ‘ The two-st haped buildir ill p vide servomotor-tachometer combinatior 
fact f ion thern than 8 lare feet PSC APPLIED RESEARCH LTD., 


d manufacturer ¢ preci 


GENERAL ATRONICS CORP it MAGNAVOX CO. of Tenr las i ter manufacturer of instrumentation, ha 


yme n « ibout C r 1 tors, synchros, 
| 


Line Ave Rela-Cynwyd » = i g pr ram whi V add ap a new environmental test laborat 


SUN LIFE ASSURANCE CO. OF CANADA 

ITHERS INC. ha noved ‘ has rdered a Univac tube mputer 

* . ! m 000 b ling at 2 artrey ve., Remington Rand to be insta i in its head 

f ly head i ernment est I nsto I ffice in Montreal 

Dept., Phileo Corp., Philadelphia TEXAS INSTRUMENTS, INC., Semicondu TELESISTEMA MEXICANO S.A., 
INTERNATIONAL TELEPHONE AND tor Products and Components Divisions, hav City, has purchased a Phileo, VHF, 

TELEGRAPH CORP. and UNDERWOOD mbined th ngineering, manufac 1g watt TV transmitter 


= ‘ 5 Fo , v’s facilities in Green 
physical and at matical ci re SHURE BR¢ ‘ from 


a with associa 


CORP. have nr ed that dis« i “ ceting Oo}; atior equipment to be inst 


alled at Guadal 
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El-Menco DUR-MICA Capacitors will match your equipment’s 


life expectancy to at least 15 years! 


A recent series of the toughest trials has proved 
El-Menco DM15, DM20 and DM30 Dur-Mica 
Capacitors outlast all others. Accelerated 
conditions of 11/2 times rated voltage at 
ambient temperature of 125 centigrade found 
El-Menco capacitors still going strong after 
10,000 hours. Similar conditions obtaining under 
normal usage would equal a lifetime of over Actual Size 
15 years! 

Tougher phenolic casing means longer life, 

greater stability, over wide temperature range. 


Meet all humidity, temperature, and electrical 
requirements of both civilian and MIL-C-5 specs. 


Parallel leads simplify use in television, 
electronic brains, miniature printed circuits, 
computors, guided missiles, and other civilian 
and military applications. 
Tell us your 
specific 
El-Menco Dur-Mica DM15, DM20, and DM30 Capacitors Assure: needs. Write ; 


for FREE 
4. EXCELLENT STABILITY- samples and 
SILVERED MICA catalog on 


your firm's 


3. SMALLER SIZE 5. PEAK PERFORMANCE iattesaad 


ANTONE BAN AT URING (Dh 


» 4 


Take Your Own Word For It. Test El-Menco Dur-Mica Capacitors Yourself. 


THE ELECTRO-MOTIVE MFG. CO., INC. 
WILLIMANTIC, CONNECTICUT 


* molded mica *® mica trimmer 


* tubular paper * ceramic 
Arco Electronics, Inc., 64 White Street, New York, N Y 
Exclusive supplier to jobbers and distributors in United States and Canada 
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One-Piece SPEED CLIP replaces 4-part fastener, 
helps assembly and shipping... and saves money! 


Four separate parts plus inside the oven for safe shipment with SPEED 
screw were required to | CLIps in place, the door handles are dealer- 
fasten each end of the applied in far less time, can be easily removed 
removable door handles by the housewife for cleaning. 
on kitchen ranges manu- The resiliency of the spring steel SPEED CLIP 
prevents crazing or chipping, enables it to 
absorb varying panel thicknesses and porcelain 
enamel build-up. Changeover was made with- 
out retooling or redesigning door handle or 
innerman fastening specialists teamed up keyhole-shape mounting holes. 
with Caloric designers to eliminate 3 of the parts! 


factured by the Calori 
Appliance Corporation, 
Topton, Pennsylvania. 


! Find out now where SpEED Nut brand 

Now . . . a special one-piece, multi-purpose fasteners belong on your assembly line. There 
SpEED CLIP plus screw do the same job more are more than 8000 variations to choose from. 
efficiently and at lower cost, and reduce small Call your Tinnerman representative for com- 
parts handling. Faster, easier ass¢ ... fewer plete details and write for our Fastening 
parts to buy, inventory and han Packed Analysis Bulletin No. 336. 


TINNERMAN PRODUCTS, INC. © Box 6688, Dept. 12, Cleveland 1, Ohio 
Don mn | t Limit Hamilton. Ontario. Great Britain: Simmonds Aero 
‘ Limit lref \ Frar Simmonds, S. A., 3 rue Salomon de Roths 


S eI Han ickinger GmbH “MECANO”, Lemgo-i- Lippe 


TINNERMAN | | So a i. 


Se 


THING IN FASTENINGS 
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are doing a big job better... 


C/ijidland MINIA1 


; 
’ 


“We want the same performance, or better, 
but from a smaller unit.” That has been 
the constant demand of the electronics 
industry for all equipment in the trend 
toward miniaturization. 


Midland answered by making frequency 
control crystals both smaller and better. 
Today there’s a Midland miniature for 
every crystal need ...doing the same kind 
of dependable job that made Midland’s 
conventional-size units first choice in 
two-way communications throughout the 
world. 


Your Midland miniature is a masterpiece of 
accuracy, stability and uniformity . 
assured by Midland’s Critical Quality 
Control through every step of processing 
from raw quartz to sealed unit. You can 
depend on it! 


Whatever your crystal need — 
conventional or highly specialized — 


when it has to be exactly right, contact & 


al // iit 7 
Yt 4 AOU WANUFACTURING COMPANY, INC. 


3155 Fiberglas Road e Kansas City, Kansas 


WORLD’S LARGEST PRODUCER OF QUARTZ CRYSTALS 
...every one produced to the industry’s highest standards. 
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B.EGoodrich 


For duplicating free space conditions 


Spongex Microwave Absorbent 


absorbs 99°/, incident energy 
...4 hf to Di. more 


than any other 


microwave absorbent. 


B.EGoodrich 


279 DERBY PLACE, SHELTON, CONNECTICUT 
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Direct readings of 


New hp 523B 
ELECTRONIC COUNTER 


4 Extreme dependability 
4 Etched, unitized circuits 


4. Permits viewing time-interval 
start and stop points on 
oscilloscope 


4. High accuracy crystal 
oscillator circuit 


4. Trouble-localizer lights 


4. Counts pulses of selected 
voltage level 


Construction of the new -/p- 523B is highest quality 


throughout. Etched circuits are rugged, ultra-dependable 


Circuits are arranged for complete visibility. Trouble-local- 


izer lights and plugs disconnecting circuit elements further 


simplity maintenance. 


sive features include a pulse output for oscilloscope 
modulation permitting visual identification of the 
interval start and stop points on the input waveform 
d. There is also a pulse count discriminator counting 
ilses of voltage above a pre-determined level; and a 
racy, high stability crystal controlled oscillator 

ls are color-coded, concentric, functionally arranged 
ings are direct in clear, bright numerals; decimal is 

nd illuminated. 


he broad range and versatile usefulness of -hp- 523B is 
indicated by the Specifications at right. Model 523B is de 
signed for utmost speed and simplicity in measuring produc- 
tion quantities, rpm, nuclear pulses, power line frequencies, 


repetition rates, time intervals, pulse lengths, shutter speeds, 
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PERIOD 


10 cps to 1.1 MC! 


velocities, relay times, frequency ratios, phase delay, etc. With 
transducers, -hp- 523B also provides local or remote measure- 


ment of weight, pressure, t mperature, acceleration, etc. 


BRIEF SPECIFICATIONS 
FREQUENCY MEASUREMENT: 
Range 10 cps to 1.1 M¢ 
Accuracy ~ 1 count 
Input Minimum 0.2 v RMS 
Input Impedance Approx. | megohm, 30 “uf shunt 
Gate Time 0.001, 0.01, O.1, 1, 10 seconds 
Reads Directly In KC. Automatic decimal 
PERIOD MEASUREMENT: 
Range 0.00001 
Accuracy +0) (1 period); =0.0 
Input Minimum lv RMS 
Input Impedance Approx 10 “uf shunt 
Gate Time | or 10 cycles of unknown 
LOO KC, 1 MC, External 
Keaas Directly In Sec, msec, #sec; automatic decimal 
TIME INTERVAL MEASUREMENT: 
Range 5.0 usec to 100, ‘ 7 8 hrs 
Accuracy std. freq. counted * stability 
Input Minimum 1 v peak. dc coupled 
Input Impedance Approx. | megohm 
Trigger Slope Pos. or ne 


crystal stability 


; , 
0 periods) 


Standard Counting )cps, | 


) euf shunt 
top independen 
common channels 
Trigger Amplitude OO t OC's z stable 
Standard Counting cps, | KC, 100 KC, 1 MC, Extert 
Reads Directly In c, msec, Msec, automatic 
STABILITY: 2/1,000,000 per week. Also WWV 
DISPLAY TIME: ‘ariabl | 5 sec, or indefinite 
OUTPUTS: condary standard: 10 cps, 1 K¢ 


| MC sine wave 


lecimal 


PRICE: 


Data su L ject to ¢ hange with ul ti 1 f 


a 


See this new -hp- equipment at 
WESCON Booths 1050-1051 


HEWLETT-PACKARD COMPANY 
3695K Page Mill Road, Palo Alto, California, U.S.A. 
Cable “HEWPACK” DAvenport 5-4451 


Field engineers in all principal areas 


For product information 
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Choosing A System 


When magnetic recording was in the 
audio phase of its development, 
there was just one recording method 

direct recording. But today, sev- 
eral methods are available. And 
while direct recording is still com- 
mon in audio work, it has taken a 
back seat to modulated carrier tech- 
niques in the more critical field of 
data recording. 

To take advantage of the broad 
range of equipment and techniques 
now available, start with a thorough- 
going analysis of your own present 
and future data handling . . . data 
processing needs. Then, match the 
techniques and individual compo- 
nents to those needs. 

Choose the recording method first: 
Direct recording is limited in data 
work by its poor amplitude repro- 
duction and poor low frequency re- 
sponse on playback. Pulse width 
modulation (PWM) recording is 
excellent for recording a large num- 
ber of channels with limited fre- 
quency response. Digital recording 
offers extremely high data accuracy, 
but relatively low information capac- 


y. 
FM recording, electronically com- 
pensated for wow and flutter, offers 


40 Fe 


product information, use inquir 


y 


In choosing data recording equipment, it 


is now feasible to tailor the equipment to 


present and future data handling needs. It 


is no longer necessary to tailor your entire 


program to equipment limitations. 


for magnetic tape DATA recording 


a combination of high overall system 
performance, frequency response, 
and information capacity, suiting it 
for most analog recording applica- 
tions. Any or all of these methods 
can be supplied in the same record- 
ing system by inserting the proper 
plug-in circuitry. 

Consider physical requirements 
next: Where you plan to use a sys- 
tem is an extremely important fac- 
tor. To record data in a missile or 
jet, you will obviously need different 
equipment than would be used in a 
laboratory. But reel size, tape width, 
tape speeds, must also be selected. 
And heads, available for recording 
from 2 to 24 data tracks or even 
more, should be specified early. 
Keep in mind also the planned final 
disposition of the data, whether to a 
computer, direct writing recorder, or 
other equipment. 

Finally, select system components 
and accessories: In FM carrier re- 
cording alone, you can choose from 
at least three recording oscillators, 
two reference generators, and sev- 
eral signal and compensation dis- 
criminators. Speed control servos, 
power supplies, and remote controls 
also require attention. 


ast page 
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Needless to say, much of this proc- 
ess of selection requires special ex- 
perience, and should be placed in 
the hands of the competent data re- 
cording systems manufacturer. But 
the important thing to remember is 
that data recording on tape is a field 
in itself, with special techniques and 
special equipment that can be 
matched to virtually any recording 
need. The day when the problem 
had to be tailored to the equipment 
is long past. 

More detailed information on re- 
cording systems and equipment, and 
how to select them, is provided in 
“The Role of Magnetic Tape In 
Data Recording,” available on re- 
quest to Davies Laboratories, Inc. 


LABORATORIES, INCORPORATED 


4705 QUEENSBURY ROAD @ RIVERDALE, MARYLAND 
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RESEARCH 


Solid state evices 

future applications command continuot 
by Tung-Sol engineer 

stance tne purifyin 


PRODUCTION 


> Mm t nring 
manutfact n 


ito 15/1000" 


hlan] 
DIAaNnKS 


TESTING 


100%, testing mechanical 
and electrical—characterizes 


the Tung-Sol manufacturing 


u t. ‘ 
J 
program. In this 
illustration, transistors 


QUALITY CONTROL SEMICONDUCTORS 


are 100% checked for Every step of Tun 


g-Sol semiconductor 
noise factor. manufacture is subjected to intensive 
quality control that permits no compromise 
with premium quality. Here transistors are 


life-tested under conditions in excess 
of their ratings. 


f hnical inf 


TUNG-SOL ELECTRIC INC., Newark 4, N. J 


ARK EATTLE 


R, DETR 'T 


YIT, MELR QIBE 


; | 
os 


Miniature Sealed Beam 
Lamps Headlamps 
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DIRECT HITS 
REQUIRE PERFECT 
CONTROLS 


...and Radio Receptor Selenium Rectifiers 
help make that accuracy possible! 


eee a a . The timing and precision of U. S. Naval gunfire 
lifi cabine ne o ° 
dumineae depends on complex fire control systems for which 
New York, for U. S. Navy ° ° 
aoa tek dealilal tantoe Radio Receptor’s customer, Belock Instrument 
Five Radio Receptor a : = 
seins annie Corp. manufactures power supply and amplifier 


cabinets. Five Radio Receptor power rectifiers are 


included in each unit because the manufacturer 
knows that ruggedness, long life and reliability are 
always prime features of every RReo. stack. 


On target with the fleet — and in hundreds of other 


applications for government and industry, RReo. 
rectifiers constantly prove they can pass the stiffest 
requirements with flying colors. If you have a prob- 
lem involving rectification, submit your spees 
to our engineering department. We'll be glad to 


make recommendations, without obligation of course. 


Semiconductor Division 
RADIO RECEPTOR COMPANY, INC. 
Radio and Electronic Products Since 1922 
240 Wythe Avenue, Brooklyn 11, N. Y. * EVergreen 8-6000 


" Reliable Radio Receptor Products for Industry and Government: Selenium Rectifiers « Germanium Diodes 
Thermatron Dielectric Heating Generators & Presses ¢ Communications, Radar & Navigation Equipment 
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KESTER 
Fux . 2 1 cone 


KESTER ‘44’ RESIN, PLASTIC ROSIN AND “RESIN-FIVE” FLUX- so many manufacturers combat rising produ 
CORE SOLDERS are tried-and-proved remedies for almost _It could be the solution you’ve been looking for 


‘ 


every production situation where soldering time gets : ; ; 
7 ; se THIS IS IT... the informative 
out of hand. Kester’s great adaptability to widely diver- hook “Soesen .. . te Fandame 


gent soldering requirements has time and again helped your copy today! 


Y4210 Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canada 
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new Grant 3.200 


, 


Des 


mounts standard 17” chassis 


-in standard 18” rack or cabinets 


REQUIRES ONLY 19/64" SPACE PER SIDE=- 


YET HAS 


FULL ROLLER ACTION 


(fits RETMA rack hole spacing) 


The Grant 3400 Thinslide requires only 19/64” space per side—installs readily 
in standard racks and s. Allows instant access to chassis measuring 
from 10” to 16” deep. Tilts through 100° for under-chassis servicing. Positive 
lock in “out” position. Lock has finger-tip release for instant return or removal 


of chassis. Eight hardened steel rollers carry the rated load of 100 lbs. smoothly 


and easily—durability insures frictionless rolling for thousands of cycles of use. 


Slide mounting not only provides for quick access—it usually eliminates need 


for rear access doors and rear aisles—a very important saving of space. 


The Grant 3400 is a versatile slide, suited for use in your product, in plant 
equipment, prototype and breadboard work, and in production line or field test 
equipment. Very moderate cost allows a wide range of applications in original 


equipment, 
Write today for Grant 3400 


Thinslide Technical Bulletin—contains 


full data and specifications. 


ra rr SLIDES 


Grant Pulley and Hardware Corporation 
factories: 31-75 Whitestone Parkway, Flushing 54, N. Y. 
944 Long Beach Avenue, Los Angeles 21, Calif. 


——J} 
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In this a nontechnical report, we will 
tell of those factors considered most 
important for the tape user. It is ou 
opinion that output consistency is the 
single most important factor governing 
the choice of any recording tape. Out- 

By Robert Oakes Jordan put consistency means that the tape 
must produce the same quality of 
sound as it is played back, month after 
month, year after year. 


IT LOOKS AS though 1956 will be 
a year for magnetic tape recording. 
Perhaps it might be wise to review the 
subject of tape. 

Looking back over the recent history control of his tape production proc- 
of magnetic recording and its plastic esses, then serious variation should 
tape medium, it is easy to see the not occur. If there are variations in 
progress in both. the thickness of t 

Factors, more often than not over- 
looked, which are concerned with the 

and storage of tape should be 
used by every person hav- 


If the manufacturer has complete 
I 


t oxide, its compo 
sition, or its method of application to 
the plastic base, then there will be a 
variation in the performance of the 
tape. If the user gets too little signal 
in playback or too much, either is 


recorder. 
a serious tape fault 


he last year, one of the 
long-term projects at our laboratory in IT IS SELDOM possible for the taps 
Highland Park, , has been the inde- user to judge the quality of the tape 
pendent study magnetic recording he uses because faults and inconsis 
Sahiert Ookek Jordan tape. We are i d in finding out tencies identical to tape failures may 
neeg eae a . -_ which acti i ise must be be caused by poorly adjt ted or main- 
é L observed and how the user can bes tained tape recorders, Virtually any 
ppeared in th > issue ( wi assure the safekeeping of his recorded brand of tape will provide adequate 
¢ f ports fh tapes. results from the majority of nonpro 
SEVERAL HUNDRED reels of mag- fessional recorders now on the market. 
tape from all the tape manufac- However, if you want professional 
were studied Not more than  esults, then reel-to-reel, batch-to-batch 

of this tape was submitted output consistency is important. 
by manufacturers as samples. The Tn the tests, we four! some remark 
bulk was bought by the laboratory. able variations in marketed tapes for 
sional and amateur a : consumer use. Among those faults 

found most often are these: 


. J Nonuniformity of oxide coat 
causing signal-level variations 
dropouts” in which little or no 
nal was recorded 


@ Pits or pocket voids, where air bub 
bles or dirt have caused very small pits 
in the oxide coating. In some cases the 
ring magnetization of the rim of these 
pits or holes will cause playback signal 
Variatior 


duced 


quality 
fidelity field 
ular, his comnr 


users of tape 


@ Nonuniformity of plastic base sur 
face, in which, if the plastic base has 
microscopic hills or valleys in its sur- 
face, the oxide coating, though perfect 
ly smooth at the playing surface will 


WINS INDEPENDENT TAPE TEST 
BY LEADING HI-FI AUTHORITY peng arigatownse. Fir Fier Hala yer 


plexing to professiona) recording en 
gineers as well as amateurs 
@ Uneven slitt ng, in which the mag- 
netic tape is processed and coated in 
noe d wide rolls and must be slit to what 
« «ee GS reported ail a magazine ever marketable width is desired 
: é Large roller knives must be employed 
in the slitting process. If these knives 
get dull or exhibit any heat change 
one to another, the tension of one slit 
edge of the tape varies from that of 
. its other edge. This change of edge 
The tape test described by Mr. Jordan emphasizes two very important tension over the length of a reel of 
tape will cause erratic travel of th« 
tape over the record ng and playback 
uniformity. (2) Of all the leading brands tested, standard plastic-base heads 


facts. (1) Different brands of recording tape vary widely in output 


Audiotape rated highest in consistent, uniform quality. @ Poor oxide adhesion to the plastic 
dic : : : base. While this fault is becoming 
This outstanding Audiotape performance is the calculated result of more and more rare, it is still a factor 
extra care and precision in every step of the manufacturing process, to consider when buying “bargain” 
wsicae g or used bulk tape. The drawbacks to 
from selection of raw materials to final coating, slitting and pac kaging. good recordings are evident in the clog- 
ging effect of the loosened oxide pow 
der. 
Now there are 5 DIFFERENT TYPES of Audiotape, with base material and After the tests, we chose Audio 


thickness to meet the exact requirements for every rec ording application Tape Rl oat an by ara sa 
5: vices, whic roug Wo years ests 
But whatever type you select, there’s only one Audiotape quality—the very and usé, proved to be the most rt 


t Gonsis 
finest that can be produced. Ask your dealer for our new Bulletin No. 250 tent of all the major tapes. 


And this same uniformity extends throughout the entire Audiotape line. 


describing the newly-expanded Audiotape line. Or write to Audio Devices, 


Inc.. 444 Madison Ave., New York 22, N. Y 


AUDIO DEVICES, Inc. t..\cc2NY 


in Hollywood: 1006 N. Fairfax Ave. @ In Chicago: 6571 N Olmsted Ave. @ Export Dept: 13 East 40th St., New York 16, N. Y., Cables ““ARLAB”’ 
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Styro ex Coaxial Cable 


vy Goes to Sea 
With the 


\\ 


Ml 


} 


U.S. Navy! 


“Ia 
> | 


pre 


During the overhauling of the U.S. S. 
Hank, the Navy Department installed 


3%" 50 ohm Styroflex coaxial cable as 
the transmission line in the ship’s SRa 


air search radar system. 


Since this installation, results show 
that positive identification of air tar- 
gets has been made at twice the distance 
possible before Styroflex was put into 


service on the ship. 


Other Styroflex qualities which helped 
Perhaps Styroflex can answer your particular transmission determine its selection by the Navy in- 
clude its ease of installation, resistance 


problem, too. Inquiries are invited by our engineering staff. £5 Gaock from eunfive and ctable alee. 
See us in Booth 406 at the WESCON Show trical characteristics. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, N. Y. 


Tele-Tech & ELECTRONIC INDUSTRIES + August 1956 


os ee 
we" - 
a, a 
; *%, 
¢ ~ 
os ‘ g P 
« 
- “A 4 
* gga er 
sf 
a el 
: ee 
- a 
~ 
- ‘ 
% f . 
r . . . 4 %, * 
an ; . Paes ee ‘ a 
" oe “ ; 7 * 
a “ 


If you measure ‘‘pressure’’ by the amount of force brought to bear on a This man is thinking how he car »nder a service to both his principal 


specific objec this man is truly a “high pressure”’ salesman. The prot and his customer. His credo is 1e mos mportant line carried by any 


lem he is considering is a typical one: how to modify the performance of manufacturers representative i 
an electronic component manufactured by a company he represents to 
F y Sait F Kittleson Company, Ele lic Manufacturers Representatives 
meet the special requirements of a customer. Ordinary salesmanship can 
Los Angeles, 41¢€ 
not solve this problem. It calls for the combination of engineering thinking ; 
” San Francisco, 21 
and sales-sense that has permitted electronic manufacturers Albuquerque, 21( 


tatives to make significant contributions to the entire electronic in } Denver, Su 


G-E QUALITY IN RADIO AND ELECTRONIC 
COMPONENTS—AT A PRICE YOU WANT TO PAY! 


} | ‘HE Lamp Leads and Bases Department of 
General Electric ts one of the true pioneers in 
+} 


the electronics industry. We were solving design and 


»duction problems at a time when only a handful 


companies recognized its potential. Today we 


1] 


r of all types of 


bes and other 


stand ready to furnish you with the highest quality 
radio and electronic components you can buy—as 
we continue to develop new processes and better 
materials to insure the best products at the lowest 
possible price. 


Dumet 


To successfully seal lead 


wire to soft glass, the ex- 
pansion coefficients must be 
reasonably close. Dumer, a 
General Electric develop- 
ment, meets this requirement. 
It is made of copper tubing, 
and iron-nickel core rod — 
used 


and is for sealing to 


lead or lime glass. 


Plated 


' 

s 
Wire 
General lectric produces 


ChicKNess 


RANGE OF SIZES 


: ] : cA leet oe 
Symbol | Base Material | of Plate Diameter Range 


Cu (NP) | 
Fe (NP6)A 
Fe (NP6)B 


Copper , ; C 50 


Armco 
Low Basic 


*Plate thickness for all siz 


Metal Parts 


Our development laboratory 


and fabricating 


facilities a 
oftered to electronic mani 
facturers to design, t 
produce parts from 

types of metals to meet your 
requirements, 


NEW G-E PRODUCTS NOW AVAILABLE! 


RECTIFIER \ TRANSISTOR 


HOUSING . ¥ HEADER UNIT 
X¥ A 


‘4 


x \ 


ast page 


BOTH THESE FINE NEW PRODUCTS are offered with full 


assurance that quality craftsmanship and precision assembly are 
used throughout. Both are made to G-E’s strict quality standards 


-and you get all the price benetits of high volume production 


TO GET THE FULL STORY on a!! our radio. 
electronic components, write: General Electric Company, Lamp 
| 1 Bases Department, Nela Park, Cleveland 12, Ohio 


television and 


Leads an 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


Tele-Tech & ELECTRONIC INDUSTRIES + August 1956 


SN ES a ee ee Ce wees we ewws * Yr 


tatives to make e significant contributions to the entire » electronic industry. Denver, Suite 7, 1460 Pennsylvania Street, ALpine 5-2777 


OUT OF EVERY WORKERS 
ON STACKPOLE CONTROLS IS 


r an Inspector! 


_ 
AE» 
ob ~ Few components call for greater manufacturing care and precision 
& : 
than variable resistors. 
. ~ 
‘and 


" Chat is why approximately every fourth worker on Stackpole tone 
and volume controls is an inspector. 

This, in turn, is why leading users report that Stackpole Controls 

not only minimize their incoming inspection problems but reduce sub- 

pte sequent field service as well. Full quality control from raw materials 

4 through every step of manufacture, is a feature of all Stackpole elec- 

% {4 tronic components. LF ay :' 


A COMPLETE SELECTION OF VARIABLE RESISTOR TYPES 


write for your copy of this latest 
QUICK GUIDE to Stackpole variable composition types 
and adaptations. Provides essential data in handy con- 

». densed form for wall, desk or file use. 


Electronic Components Division 
STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


FIXED AND VARIABLE COMPOSITION RESISTORS a MOLDED IRON CORES 
FERROMAGNETIC CORES ° MOLDED COIL FORMS 


LINE SWITCHES . SLIDE SWITCHES * CERAMAGNET® CERAMIC PERMANENT MAGNETS 


> CERAMAG® 
* LOW VALUE GA CAPACITORS 


product information 
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SUPERIOR IMPACT, SHOCK, AND VIBRATION 
protection is assured by IRC's specially-compounded 
coatings and housings. Multiple layers of special 
varnishes, plus molded housings combine to provide 
excellent insulating properties and impact resistance. 


Extra 


EXCESSIVE HUMIDITY AND EXTREME TEM- 
PERATURE CONDITIONS have minimum effect 
upon the resistance valve of IRC resistors. Resistive 
elements and protective coatings are combined to 
give excellent moisture resistance and heat dissi- 
pation—properties that mean short and long- 


term stability 


, 


Hr t! 


In a sense, a resistor is sim- 
ply a mechanical! device for 
packaging ohms. So it’s easy 
to see why the materials 
entering into the mechani- 
cal package are extremely 
important to resistor per- 
formance. That’s why more 
than one-third of the 200 
technicians at IRC are occu- 
pied in developing insulat- 
ing coatings and housings 


that give extra protection 


» resistor protection pays off 


against mechanical damage, 
humidity effects, and tem- 


perature variations. 


Out of this never-ending 
activity come coatings and 
molding compounds that are 
custom-tailored for each and 
every type of resistor. As a 
result, every IRC resistor 
gives far more protection 
from damage and ambient 
conditions than any other of 


its type! 


molded 
resistors 


varnish 
coated 
resistors 


cement 
insulated 


resistors 


Insulated Composition 


Deposited and 
Precistors ¢ 
Voltmeter M 


F 
and Hi-Voltage Res 


Power 


How 


AG 
ad 


sa oe 


we 


insulated Wire 
Wound Resistors 


Molded 


Boron Carbon Resistors 


resistors give added protection 


Deposited and Insulated 


Wire Wound Chokes 


Plastic compounds used in IRC molded resistors are all specified by IRC to combine 


Deposited and Boron 
Carbon Resistors 


Where mechanical d 


g properties, 


Voltage Resistors 


, and i 


Frequency Resistors 


Frequency Resistors 


isn't a major problem, IRC resistors give excellent 


protection at lower cost through the use of IRC-developed varnish coatings. Because 
several layers are applied and cured under specially controlled conditions, these 
resistors offer superior humidity and temperature characteristics. 


Power Wire 
Wound Resistors 


Smail insulated 
Power Resistors 


The special cement coatings used to insulate IRC 
power resistors give excellent mechanical pro- 
tection. Type PWW Resistors, for example, with- 
stand a transverse pressure of 25 pounds. These 
exclusive IRC cements aiso permit maximum heat 
dissipation and give superior moisture protection. 


end Discs 


ng 


Pr 


or 


d 


Terminals 


Diode 


ecision Wire 


HYCOR, Division of International Resistance Co., 
Sylmar, Los Angeles County, California 
Subsidiaries : 
Circuit Instruments Inc., St. Petersburg, Florida 


Hycor Company, Inc., Vega Baja, Puerto Rico 


impregnated 
and 
encapsulated 
resistors 


INTERNATIONAL 


Dept. 234, 401 N. Broad St 


Precision 
Wire Wound Resistors Encapsulated Precision 


Wire Wound Resistors 


Type WWJ Resistors feature a special compound that 
thoroughly impregnates the winding and remains 
stable at varying temperatures. This compound nof 
only gives maximum mechanical protection, but also 
serves as an insulating barrier and minimizes mois- 
ture effects. In IRC encapsulated resistors, the same 
epoxy resin is used for both the core and the outer 
housing, thus minimizing the effects of expansion 
and contraction due to various temperature condi- 
tions. This epoxy resin also imparts excellent insulat- 
ing and moisture-resistant properties to the housing. 


RESISTANCE COMPANY 


, Philadelphia 8, Pa 


nal Re tfonce ( Ltd 


i” DO THIS? 
Many times we have been asked if Ampli-Film Dielectric can be 
curved. We had anticipated applications in which Ampli-Film 


would be made in shapes other than flat... 


FiIL™, can be formed 
in unusual shapes 


The size and shape of some electronic gear require that components 
be manufactured in unusual shapes. Dielectrics must, in turn, be 
formed to fit. Ampli-Film meets the requirement. The curved 
Capitron” Wafer Capacitor pictured is an example. A truly remark- 


able versatility in a dielectric. 


Vi the all-purpose dielectric, is insolubie, incom- 
pressible and inert ... undergoes no distortion from heat or pressure ... can be 
bonded by adhesives... is free from pinholes and flaws... is easy to handle 
and fabricate. 


1956 Wescon 


visit us . PRODU< 


Chemicals and Dielectrics Division 155 Park Street, Elizabethtown, Pa. 


An 


August 2 22, 23, 24 mM f Canada, Ltd., Toronto, Canada e Aircraft-Marine Products (G.B.) itd., London, England 


s-Hertogenbosch, Holland ¢ Societe A-MP de France, Courbevoie, Seine, France 
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° 1 
With i microscope, you can see many of the physic 


ties which distinguish a Hughes diode from ordinary types: 


The positive spring conta t between the 
um button fused to the silicon cryst 


] 


ring contact prevents damage to tl 


ction, even if the diocd Is exposer to 


4 


: silicon crystal, free from cracks or 


» clean, sharp, straight rectifying ji 


Such metic ulous physi il con truction 


in ensuring the excellence of Hugh 


characteristics (which you can’t see throu \ oscope! 
{ll char icteristics physic ul ar | electri ir¢ protected 
y a series of thorough y . ) pecitly Huches 


ind make sure that you sing lio made First Of 
All For Reliability! 


} 


A DIVISION OF THE HUGHES AIRCRAFT M PANY 


iterature please write: HUGHES PR 


SEMICONDI 


HUGHES 


— 


SEMICONDUCTORS 
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qe Enlarged View of Type ES 
Sealed Resistor 


G/; 
cannot be 
true — 


Bul. 


Unaffected by humidity or moisture 
Humidity and moisture have been nuisance factors to all 
composition resistors. The type of hermetic sealing built into 
the new A-B Type TS and Type ES resistors entirely eliminates 
this possible objection. 

Higher temperature rating 
Special techniques have made it practical to increase the 
operating temperature beyond the rating heretofore con- 
sidered “safe” with composition resistors 
(Type TS 70°C, 0-derating at 110°C) 
(Type ES: 1 Watt 120°C, O-derating at 165°C) 


.125 Watt 
Ok, 5 Watt 
2% and 5% tolerances 
The amazing stability incorporated in Allen-Bradley com- 
position resistors has made a 2% tolerance a realistic and 

usable circuit design possibility. 
Extremely low noise level 
All microphonic noise, occasionally encountered in composi- 
tion resistors due to shock and vibration, has been eliminated. 
From 10 ohms to 500,000 megohms 
Although normally supplied in the standard ranges from 10 
ohms to 22 megohms, these resistors are also available for 


special applications in extremely high resistance values, the 


(43) 


wary 


ALLEN-BRADLEY 


RADIO & TELEVISION COMPONENTS! 


Type TS (Y% watt) and Type ES (1 
watt) Sealed Resistors. Actual Size. 


limits being determined largely by the capability of the 
measuring equipment. 

Catastrophic failure impossible 
For the first time a resistor is now available having charac- 
teristics approaching wire-wound ‘'precision,”’ plus the 
established reliability of the A-B hot-molded composition 
units, assuring complete freedom from catastrophic failure. 


Designed for manhandling 
The hot-molded Allen-Bradley composition resistor in its 
ceramic enclosure and high temperature end seals results in 
an unusually rugged construction, possessing uniformity of 
size and configuration, making these resistors ideal for 
mechanical handling. 

Allen-Bradley quality and uniformity 
Experience gained from the production of hundreds of mil- 
lions of hot-molded resistors, combined with typical Allen- 
Bradley quality control, has produced a resistor unique in 
performance and especially adaptable for the always in- 
creasing critical applications of military and computer cir- 
cuitry. You will want to become better acquainted with this 
new development in resistors! Representative values can be 
furnished for test. 


Here ts what the new A-B hermetically sealed composition nesiAtors will da! 


Cee hee ee ee re | 


| Allen-Bradley Co 

| 1342 S. Second St., Milwaukee 4, Wis. 
| 

| 


Please send me technical data on the A-B hermetically 
resistors. 


Tele-Tech & ELECTRONIC INDUSTRIES 


' 


can a 
seciegd 


Se ee es ees es we ee oe 


August 1956 


VERSUS FREQUENCY 
§ $4 89 10K i 4 . 
io oe OS os ee oe ee 


See seu + +—+—+-+-4 


The Adjustoroid, a low cost adjustable toroid, exclusively developed b 
Burnell & Company, Inc., contains an actual complete toroid which relays 
all the excellent characteristics of the non-adjustable types. Adjustment 
is obtained by a completely stepless function with magnetic biasing 

The nominal inductance value for an Adjustoroid is the maximum 
value, and the inductance range is the nominal value minus approximately 
10% 

Hermetically sealed to meet Government MIL spe 
types of networks in tuned circuits are being produced which employ the 
Adjustoroid in completely hermetically sealed package 

Intermediate inductance values as well as spe aps and extra 
windings available on special order with minimum dele 

characteristics of AT-10. For additional technical data on Adjustoroids, refer to equivalent 
j toroid in catalog 


Many 


TYPE AT 
Burned & O 


EEE 


AT-0, AT-6, AT-10 


VARIABLE 


LENGTH/DIA 


You are cordially invited 
to inspect these and other 
Burnell products at Booth 
1368 at the Wescon Show 
and to discuss your net 
work problems with us 


ee ee ee 


4 i L 


For nominal D. C. R. values refer to Burnell catalog No 


ae rege 


{ 


"Q" VERSUS 
FREQUENCY 
789100 2 


ey ee ©. ea m 
(30-500 cycles) (50-1000 cycles) 
Maximum Q at 100 cycles Maximum Q@ at 250 cycles 
irnell Variable Inductors have the milar 
storoid except they are especially designed f 
or for conditions where high induct 


nductore are 2 
INGUCTOIS are % 


YONKERS 2, NEW YORK Teletype: Yonkers 
Typical Q vs. frequency characteristics of Variable Inductors. Pocific Division: 7 ission St 
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Designed for studio/master con- 
trol applications—Low voltage 
D.C. relays eliminate costly video 
cabling. 


Effects substantial savings on 
video processing equipment costs 
—as little as one-tenth the equip- 
meni required in some cases 


Control panel and switching chas- 
sis designed to fit various station 
layouts — provides utmost flexi- 
bility in station design. 


Switching chassis designed for 
standard rack installation—mini- 


mum rack space required. 


(3 modules) 


Module design permits "building 
block” expansion. Each module 
handles ten inputs —two outputs. 


Module design (10 inputs x 2 out- 
puts) permits ease of expansion. 


Permits multiple control points. 
Built-in tally lights and order 


wire circuits—auxiliary contacts 
for program audio. 


PHILCO CORPORATION 


COMPOSITE OR NON-COMPOSITE 


bre adCaSt 


> vx . ‘ ] ene 3 
: _ IS < Oompat versatile L\ Switcn tf 
can be interconnected anywhere in yo 
Te ! ] }] 
C Wil nan 7 Sin Ital ( 
} 


(RGB , whe 


OVERNMENT AND PHILADELPHIA 44 
NDUSTRIAL DIVISION PENNSYLVANIA 


In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 


Type H-14A 
Signal Generator 


Type H-16 


Standard Course Checker 


Type H-12 
UHF Signal Generator 


P wi.) 


yrs 
a onl 


Emo sve SEY w 
aes ots ROK oie 
ft Ox w Se 
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Radio technicians and pilots trust ARC test 
equipment to keep airborne instruments in tune 
for precision navigation and communication. 


The Type H-14A Signal Generator has two uses: 
(1) It provides a sure and simple means to check 
omnirange and localizer receivers in aircraft on the 
field, by sending out a continuous test identifying 
signal on hangar antenna. Tuned to this signal, in- 
dividual pilots or whole squadrons can test their own 
equipment. The instrument permits voice transmis- 
sion simultaneously with radio signal. (2) It is 
widely used for making quantitive measurements on 
the bench during receiver equipment maintenance. 
The H-16 Standard Course Checker measures the 
accuracy of the indicated omni course in ARC’s 
H-14A or other omni signal generator to better than 
Y degree. It has a built-in method of checking its 
own precision. 


Type H-12 Signal Generator (900-2100 mc) is 
equal to military TS-419/U, and provides a reliable 
source of CW or pulsed rf. Internal circuits provide 
control of width, rate and delay of internally-gener- 
ated pulses. Complete specifications on request. 


Dependable Airborne Electronic Equipment Since 1928 


ircraft Radio Corporation 


Omni/IlS Receivers 


Transmitters e LF Receivers and Loop Direction Finders 


Course Directors . 


BOONTON, NEW JERSEY 


UHF and VHF Receivers and 


¢ 10-Channel Isolation 


Amplifiers ¢ 8-Watt Audio Amplifiers * Interphone Amplifiers © Omnirange Signal 


Generctors and Standard Course Checkers # 90 


09-2100 Mc Signal Generators 


Transistors Handbook 


Revit f 
> $9 


This book sums up, in a practical 
manner, the most recent information 
on transistors, their circuits, and 
their applications in modern industry. 
The beginning chapters deal with 
fundamental concepts, and _ present 
the characteristics, measurements, 
circuit properties, and behavior of 
the different types of transistors. The 
last half of the book deals with cir- 
cuits and applications, along with 
methods for circuit analysis. 

Typical values of circuit elements 
are given wherever possible te exem- 
plify good practice in circuit design. 
Included among the circuits covered 
are transistor radio and television re- 
ceivers, as well as such items as re- 
laxation oscillators, a-f and r-f ampli- 
fiers, modulators and demodulators, 
and many others. The appendix gives 
standard definitions of semiconductor 
terms and essential characteristics of 
the latest transistors. 

Mr. Bevitt, himself a transistor ap- 
plication engineer, has done a capable 
job of presenting transistor informa- 
tion for design and development engi- 
neers in a most useful form. The 
presentation is clear and logical, and 
the complete index aids in locating 
desired information with a minimum 


of delay. 


Handbook, Preferred Circuits 
Navy Aeronautical Equipment 
NAVAER 16-1-519 


R i MM y F 


The main purpose of this handbook 
is to encourage reduction of unneces 
sary circuit variations in military 
equipment. If standardization of elec- 
tronic circuits, even in part, is real- 
ized, substantial economies will be 
ichieved by both the manufacturer 
and the military services. 

Made available by the National Bu- 
Standards and the Navy 
Zureau of Aeronautics, the book con- 


eau of 


ists of two parts: the Preferred Cir- 
cuits Manual, and Notes to the Pre- 
ferred Circuits Manual. The manual 
presents 82 circuits, complete with 
schematics, characteristics, and other 
information. The preferred circuits 
were derived after experimental mea- 
surements had been made on a large 
number of examples taken from both 
commercial and military equipment. 
The Notes, explaining the steps which 
led to the selection and design of each 


product information, use inquir d on last page 
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~ BRIGHT 
Precious Metals 


=» PROCESSES 


Why leading electronic and electrical manufacturers 
standardize with Sel-Rex Precious Metals Processes 


From coast to coast, electronic and electrical manufacturers are 
installing Sel-Rex Bright Gold, Rhodium and Silver Processes as Mail the coupon today 
best suited to their exacting requirements. for latest literature 


and case histories 

Sel-Rex BRIGHT PRECIOUS METALS PROCESSES have 

unique features which make them particularly suited for the elec- 

tronic and electrical industries. One gram of Sel-Rex BRIGHT Sel-Rex Precious Metals, Inc 
GOLD, for example, does the job of 2 grams of regular 24 K. gold, 
because the deposits are more dense and twice as hard. Gives mirror 
bright finish directly from the bath, regardless of thickness require- 
ments—eliminates costly scratch brushing, buffing and burnishing. 


229 Main St., Belleville 9, N. J 


Gentlemen 

Please rush descriptive literature and tech- 
Sel-Rex BRIGHT RHODIUM meets the need of today’s precise nical data on Sel-Rex PRECIOUS METALS 
engineering applications with A.S.C.— Automatic Stress Compensa- PROCESSES. 

tion — a special technique which counteracts the high stress charac- 
teristics of conventional precious metal electroplates. Non-dusting 
Sel-Rex Silver SOL-U-SALT is added directly to the plating bath, 
eliminating time consuming filtering or mixing—a cost cutting Company 
advantage exclusive with Sel-Rex. 


Name 


Address 


Sel-Rex Precious Metals, Inc. ‘ig 


229 Main Street . Belleville 9, N. J. 
Manufacturers of Sel-Rex BRIGHT GOLD * RHODIUM ®* SILVER 
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circuit, should be of particular valu: 
to a designer whose interest extend 
beyond an immediate problem. 
Circuits presented include voltae 
regulators, multivibrators, blocking 
oscillators, video detectors, and am 
plifiers. Supplements to the hand 
book are to be issued from 
time, and will be announce 
available. 


Germanium Diodes 


This book is intended to give 
reeder enough insight to be able 
analyze such germanium diode p 
lems as he is likely to meet, and 
enable him to use these semicondu 
EIMAC HIGH VACUUM RECTIFIERS tors in practical circuits 

) CLIPPER DIODE Starting with a historical review 
the development of crystal diodes, 
goes on to cover the working pi 
ciples, manufacture, and properties of 
germanium diodes. Some direct con 

25,000 63 3.0 parisons are made with vacuum 4d 
30,000 ‘§ 4.0 odes, particularly as to properties 
40,000 ) 6 The ambient temperature, for es 
30.000 ¢ 3 ample, which is hardly of importanc« 
60.000 1 in vacuum diodes, is a factor to be 
15.000 l reckoned with in the case of germa 
40.000 ] 17 nium diodes. 
75,000 10.0 25 A great many practical example 
c l are given, with the emphasis on the 
rectification and demodulation chat 


11 97 
} 


acteristics of these units. In all, 27 


specific circuits, for use as clippers 
video demodulators, pulse’ shapers 


time switches, ring modulators, and 


hee the like, are shown, as well as char 
If your specifications call for mercury vapor the like, are shown, a ell as ¢ 


rectifier tubes, Eimac manufactures both 
half wave and full wave types. 


Eimac’s High Vacuum Rectifiers 
Handle Peak Inverse Voltages 
from 15,000 to 75,000 Volts 


Used in standard rectifiers and special applications involving extreme fice electronics, prepared especial] 


acteristic curves and technical data 
for some of the latest European diode 
designs. 


Office Automation 


. . . 1o he businessman } loose 
ambient temperatures, high operating frequencies, high peak inverse sii = CEES — a. Se 
~ : form so that it can readily be kep 


voltages or production of high frequency transients, Eimac's broad line up to date. It is intended as a man 


of high vacuum rectifiers and clipper diodes is the finest in the industry, ual for business executives, Govern 


; \ ment officials, equipment mani 
both electronically and physically yay 
ers, and others interested in 
: ; 

\ . ‘lectronics,. 
Superior exhausting techniques, high quality materials, clean electrode a 


desi d ab f | | . h f ‘ The greater part of the book 1 
7esign an 2nce internal inst to WN 2 > - . : om . 
aesign a absence o erna viators minimize chances of contami voted to the “hardwaro” or vicu: Giine 
nation and arc-over. These, and other production and design features, tools. Machines for integrated data 
; i processing ‘luding cation 
are assured by Eimac's high standards of quality control. proce ig, includi communicat n 
services and equipment’ available, 
For additional information, contact our Technical Services Department. sucn as telephone, telegraph, fac 
simile, closed circuit TV . ele 
computers, memory systems, and high 


speed p srs, are covered. Throug} 
EITEL-MCCULLOUGH, INC. {Pret printers are covered. Th 


out the book, existing equipment 
= factured by tl t 
° anulacture y > prominent mar 
The World's Largest Manutacturer of Transmitting Tubes m sh are yy the promine! ae 


ufacturers in this field are explaine 
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Missile and aircraft speeds 
approaching the thermal barrier 
have triggered a whole new 
field of precision potentiometer 
research and deve lopment at 
Fairchild. High temperature 
lubricants, insulations, solders, 
rhodium-plated parts, special 
all-welded construction techniques 
all these have been designed, 
tested and incorporated into a 
complete line of high temperature 
units to give you precision 
potentiometers that will function 
accurately and reliably under 
“hot spec a conditions. 


POTENTIOMETERS 
for barrier-breaking speeds 


Fairchild announces the first complete line of high temperature preci 
potentiometers — tested and proven for reliability of performance 
under rigid requirements laid down for all Fairchild products 
categories of potentiometers are available: 


FilmPots (Nobl-Ohm metallic film element) and Wirewound units 
FILMPOTS — Operate at 150°C, 175°C and 225°C 
WIREWOUND —To 150°C, single turn and multi-turn types. 


A new line of Pressure Transducers which meets all military requirem 


shock, and other environmental conditions, is also available 


ponents research, implemented by critical production techniques 
, eel eee sf } 
ng programs, ts continuing to develop units tor even higher 
es and can offer constructive cooperation in guided missile and a 
control programs. For data sheets, or for assistance on specific problems, write to 


Fairchild Controls Corporation, Components Division, Dept. 140-72E. 


EAST COAST WEST COAST 


225 Park Avenue 6111 E. Washington Blvd 
Hicksville, L.1., N.Y Los Angeles, Cal 


Visit us at Booths 1206-1207 
at the Wescon Show. 


/ 
PRECISION POTENTIOMETERS 


/! and COMPONENTS 
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typical ratings 


Cat. No 


. 30D6 30D16 


WVDC 


6 


uF 


60 


Leakage 


Current 


(uA Max.) 


Can 


D" 


Size L" 


* Trademark 


Export for the An 


62 


1ericas: Sprague Electric Internation 


For product information 


2 on 


ast 


Sprague on request will provide you 
with complete application engineering service 
for optimum results 

“a in the use of electrolytic capacitors. 


Sprague 
LITTL-LYTICS® 


for 


transistor circuitry 


HERE ARE THE SMALLEST aluminum electrolytic capacitors ever mad¢ 
to Sprague's rigid quality standards. Add to that their low leakage 
current, high reliability, and moderate price, and you have a new 
series of miniature electrolytic capacitors ideal for use in tran- 
sistorized pocket radio receivers, wireless microphones, personal- 
style wire recorders, and similar equipment. 

Their ultra-low leakage current is particularly important for it 
means minimum drain and long battery life when used in filtering 
applications across a battery, and excellent circuit performance 
when used in coupling applications. 

Sprague Littl-Lytics are available in a full range of capacitance 
ratings from 1 to 110 mf, and in standard working d-c voltages 
of 1, 3, 6, 10, 12, and 15. Sizes range from *is"D x '2"L to *s"D 
x *4"L. Maximum operating temperature of the new Type 30D 
Capacitors is 65°C. 

Performance and size data on metal encased, hermetically sealed 
Littl-Lytics, in more ratings than ever before, are all provided in 
NEW Engineering Bulletin 320A, available on letterhead request 
to the Technical Literature Section, Sprague Electric Company, 
233 Marshall Street, North Adams, Massachusetts. 


d., North Adams, Massachusetts. CABLE: SPREXINT. 
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Transistors and Low-Fidelity 


Portables 
The 


tined to be the heart of nearly all ri 


transistor, which in the 
getting an undeserved “blac k-evye” in 


ble radio receivers. Sort of a “g 
the 


is as good on the average as in the 


condition because neither 


quality 
tube portables. This is the recent finding 


radio testing laboratories of consumer resea} 


ganizations. 


After testing a number of well known makes of 


transistorized portable receivers, the consumer 
search laboratories have published reports 
of sets, 


the majority the maximum output withou 


intolerable distortion watts. Back 
These 
latter factors are directly chargeable to the transis- 


but 


is only about 0.06 

ground hiss and noise also cause difficulties. 

tor, audio reproduction limitation 
the 

Transistorized portables can be considered as fall- 


Ss mostly 


chargeable to small loudspeakers employed 


ing into two groups: 


1. MEDIUM-LARGE, 
with 


weighing over two poun 
three 
the 
group were not equal in fidelity to the average 
tube equipped portable 


speakers of more than 


inches in 

diameter. Even those in medium-large 

not a very high stand- 
ard. 

2. POCKET-SIZED, weighing under two pounds, 
equipped with speakers under three inches in 
diameter. 

Such consumer reports can upset public impres- 
sion of the capabilities of transistorized equipment 
and even retard future sales. Every effort should be 
made to improve the deficiencies found in these de- 
signs. Further transistor and transistor circuitry 
developments could improve the hiss and noise prob- 
lem. However, the invention of a new type of small 
but efficient Pos- 
sibly bringing into use some of the newer permanent 
magnetic materials that can be molded or machined 
will be of assistance here. 


sound radiator is sorely needed. 
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( omparable 


timate goal. 


Foreign Imports 
of Radios 


The recent ne paper reports desc} 


ralling increases in im} f Japane 


for sale in 


radios 
disturbing. 


In 1955, for example, total Japan 


radio sets is reported at 212,000 uni 


Abo it 


portable recelvers sen 


of $1,880,000. SU per cent 


t to the U. S. For 1956, total 


of 25,000 sets in January, 24,000 in Feb1 and 


March 


leaders are 


lary, 
10,000 in are reported 


these 


Japanese 


aware of increases and are 


to be considering the possible imposition of a volun 
On the 


cther hand, reports also indicate that Japanese man- 


tary quota to forestall American complaints. 


ifacturers are now competing with quality products 


in contrast to the low-cost, low-quality ods pro 
for the World 

West European imports are also on a high 
of 
that an American mar 


duced American markets 


War II. 
level, and these, 


prior 
course, add to the competition 
ufacturer finds at the market 
place. 

We have attempted to confirm the above-mentioned 
have 


figures through official U. S. sources, but so far 


been unsuccessful. Government statistical figures 


not reflect the current conditions. 
RETMA 


their International Department is aware 


do Surprisingly, 


no member has yet complained, although 
of the situ- 
ation. This is also a time when several of the 
radio-TV through 


financial 


manufacturers are going 
retrenchments. 

Close watch on future imports of foreign products 
should be kept, lest we find some of 


industries the w of the 


our electronic 
going 
manufacturers. 


American watch 


ay 


RADARSCOPE 


Revealing important developments and trends 


throughout the spectrum for radio, TV and 


electronic research, manufacturing and operation 


NEW APPROACH to » full iliz n of their 
engineers’ yvivania as 
part of the program for their new Univac Data Proc- 

sing Center. Full information on their engineers’ 
education, experience, and other pertinent data will 
be kept on file for emergency situations requiring 
certain skills. In practice, an immediate need at any 
one of the 71 Sylvania locations would be flashed to 
the Processing Center at Camillus, New York, and 
through the facilities of Univac, the particular Syl- 
vania engineer best qualified to handle the job would 
immediately by singled out. ( officials are 
extremely enthusiastic about the added engineering 


flexibility provided by the service 


FIRST MOVE to establish a new operating council 
of the West Coast Manufacturers’ Association was 
made recently at a meeting attended by representa 


tives of 12 companies in the San Diego area 


SAGE DISPLAY CONSOLE 


Picture of the air defense situation as picked up by SAGE network 
and analyzed by IBM computer, is flashed on this screen. With but 
tons and switches at sides, Air Force personnel make tactical decisions 
which are in turn carried out by the computer 
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PRICE OF SILICON has been reduced $30.00 


pound, bringing the price to $350.00 per pound. 


MAJOR BREAKTHROUGH in the field of semi-con- 
ductors is in sight as a result of recent investiga- 
tions at Bell Labs. New intermetallic compounds are 
now being made which have a wider range of elec- 
trical properties than is obtainable with either sili- 
con or germanium, making possible more versatile 
transistors and other semi-conductor devices. One 
of the most promising compounds being investigated 
at the laboratory is indium antimonide. 


WOMEN ENGINEERS are getting more and more 
consideration as a partial answer to the enginee 
shortage. Dr. Charles J. Jolliffe of RCA recently 
pointed out that about 20 per cent of all the engi- 
neers in Russia are women, compared with less than 
1 per cent in the United States. Women, he said, 
could make a very significant contribution in our 
life or death struggle for supremacy as laboratory 


technicians, and as graduate engineers. 


INDICATIONS ARE that the long standing barriers 
to the interchange of technical information between 
Western and Iron Curtain countries are being re- 
moved. Within a few short months after Tele-Tech 
& ELECTRONIC INDUSTRIES initiated its program 
of abstracting Russian technical journals, the Rus- 
Ssians themselves included in one of their top ranking 
publications an English language abstract of the 
editorial content. This would seem to indicate that 
Russian technical journals are getting increasing 
dissemination outside the Iron Curtain. A _ noted 
German publication has been including for some 
time both English- and French-language abstracts 
of their technical articles. And as the latest step in 
this world wide program the Nation Science Founda- 
tion now announces a stepped up program for the 
translation into English of Russian Research litera- 
ture. The new journals to be translated will be the 
Journal of Technical Physics, approximately 4,000 
pages per year for which the subscription price will 
be $90.00; the Acoustics Journal, approximately 500 
pages per year, $20.00; and proceedings of the USSR 
Academy of Sciences (physics articles only), ap- 


proximately 900 pages per vear, $25.00 
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RETMA has started a determined drive to collect 
accurate and timely data on the number of em- 
ployees in the electronic industry, and their hours 
and earnings. The lack of information on these 
items was embarrassing to the RETMA Tax Com- 
mittee recently in their request for relief from the 
excise tax, and an emergency survey had to be made 
within the space of a few days. To avoid a recur- 
rence, and to provide industry in general with timely 
facts and figures, RETMA’s statistical department is 
now distributing reporting forms which firms are 
being asked to 
RETMA. 


forward on a regular basis to 


LABOR MANAGEMENT 
FRINGE BENEFITS are increasingly in the news, 
and are being increasingly misinterpreted. To clear 
the air, the Bureau of Labor statistics has come up 
with a list of ten items which are to be considered 
as fringe benefits. These are as follows: 

1. Paid vacations. 
2. Holidays and sick leave. 
3. Premium pay for overtime. 
1. Shift premium. 
5. Pension program. 
6. Insurance, health and welfare plan. 
7. Old age and survivors insurance. 
8. Unemployment compensation. 
9. Workmen’s compensation. 


State temporary disability insurance. 


MILITARY CONTRACTS 
THE DEPARTMENT OF DEFENSE is initiating a 
new program designed to encourage large military 
prime contractors to subcontract to small business 
concerns. Semi-annual reports will now be _ sub- 
mitted by large business concerns participating in 
me program to show DOD funds received by these 
prime contractors and the payments made by them 
to small concerns for materials or services furnished 
in connection with the prime contract. The report 
will include both sub-assemblies fabricated to the 
prime contractors specification and “off the shelf” 
items purchased by the prime contractor for use i! 
the performance of the contract. 


Each military department will have the responsi- 
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bility for initiating the procedure with their own 


prime contractors. The prime contractors will be 


under cognizance of the military department which 


has Armed Services Procurement Planning Respon- 


sibility for the contractor. The first reports are 


be made in February, 1957, to cover the last half 


of the calendar year 1956. 


Military contract awards to small business con 


cerns in the fiscal year 1955 were $3,214,000,000 


What is not known is the total value of busines 
through 


There are indications that it may amount to $?2.000. 


reaching small concerns sub-contracts 


000,000. The new reports will furnish informatio1 


on this important area. 


SUPER-MAGNETIC 'WATERFALL' 


Highly purified manganese-bismuth powder bursts into a fiery cascade 
when exposed to air at Westinghouse Research Lab. Magnets made 
of the new material have more than 10 times the resistance of or 
dinary magnets to demagnetization 
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Eyer 


sa ie 


Fig. 2: Lab model of light-powered receiver 


Fig. 1: Schematic of light-powered transistorized regenerative receiver 


esigning ‘Free-Power’ 
ransistor Apparatus 


Fig. 3: Miniaturized transmitter for 250 kc 


i ie first practical applications of yy power supply whatsoever. Natur- of energy for our planet. As an 
the transistor followed fields ally, each active element needs some average, the sun’s radiation energy 
which until then had been reserved ing energy but this can be de- totals roughly 1 kw for each sq. yd 
exclusively for the vacuum tube rived from natural or artificial en- of the earth’s surface. By th 
The competition of both active el gy fields around us and thus is of ordinary photovoltaic 
ments occurs mainly when sg; reely available or at least without photoelements, less than 1 
weight, maintenance, and_ supply xtra cost. Transistor apparatus fed energy is converted into electricity 
energy are limited, as, e.g. in ’ free energy, in this meaning of The new “Solar Battery” de 
case of hearing aids which 1] | » word, is the topic of this articl s the Bell Telephone Co 
in size and weight, are supposed t this poor efficiency up to 15 
fuarantec maximum battery hi Free Energy more. hh conjunction with wet 
ciency, or as in the case of the giar which are charged via a r 
electronic computers where thou fore turning to the transistor to prevent discharging duri 
sands of tightly packed vacuun apparatus itself, the term “Free night, twilight, and dim dayli 
tubes require such a large amour fnergy” may be defined somewhat a continuous supply of driving e1 
of supply power that an saint more accurately. As is well known, rgy is obtained. In this way 
ind expensive refrigeration systen the sun is the most important source i radio receiver may be 
1S required to prevent ove 
In this competition betwee 
istors and vacuum tubes Fig. 5A: Voice-powered phone transmitter, requires no power source 
transistor art is directed towa 
deve lopm« nt of improve d ti 
with bette: powell handling 
lrequency response, tempe 
stability, and the like. On the 
hand, it requires a little step to 
for applications which, because 
their minimum demand for dt 
energy, have become the 
mn olf transistors 
In this direction, ons 
rives at various types of 
apparatus which require 1 


H. E. HOLLMANN, Director of Research, 
Marvelco Electronics Div., National Air- 
craft Corp., 3411 Tulare Ave., Burbank, 
Calif. 
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Fig. 4: Hand-powered phone transmitter. Complete unit is at right 


Low power requirement of transistors makes possible 
the design of receivers that utilize the electromagnetic 
radiation from broadcast stations, or solar energy, 
as operating voltages. Sound- and hand-powered 
transmitters are also described. 


By H. E. HOLLMANN 


multiplicity of silicon cells whe) 


{ 


nothing but the high cost of 


cells prevents such a re¢ 
being available on the m: 
Another form of energy 

surrounds us is sound. Its | words 
however, is so low that even from t roy 
the noise of heavy city traffic 
a few tw/cm* can be recovered fron 
the intercept area of an elect 
acoustic transducer. A more favor- 
able condition is encountered if tl 
sound source is approached immed 
ately without the terrific atter 
tion of propagation through 


space. In this respect, a sound-powe 


j 
micropnone wher adresseda rathe 
I nor en aaa 1 1 l 


Fig. 5B: Interior of voice-powered unit. PM speaker is driver 


antenna 


energy to 


» general to} 


f , 


1 
models 


Since we ent 
sily be under- 

t survey has 
itner fundamenta 
d circuits. In other 

liscloses what « 


how it must 


on page 150 
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Vibrational Stability T 


Clapper type relays are evaluated under vibrational 
conditions of 3 to 2000 cps and accelerations to 35 g. 


Prime areas of relay improvement are in the design of 


contact springs, contact supports, and relay mountings 


NAILURES of magnetic relays, 
I when subjected to vibration in 
airborne applications has led to a 
vibration-evaluation survey of re- 
lays. (See Note.) 

Based on airborne requirements, 
2000 cps has been estab 
as the frequency range for 

vibration tests. The low frequency 
portion of the vibration spectrum 
(8 cps to about 35 cps) generally 
includes occasional transient ex- 
citations, with a low-damping fac- 
tor. The low frequency range is 
overlapped by a higher frequency 


vibration (from about 20 to 2000 


cps) which is interpreted as a con- 
tinuous complex wave with unpre 
dictable peaks at various frequen 
cies. The effect of such peak ex- 
citations on equipment is approx- 
imately 


similar t sinu- 


soidal vibrations at discrete fre 
quencies. 

Acceleration 

The maximum anticipated accel 

eration level is 15 g for most re 

lays, although some relays are lo 

cated where accelerations as great 


as 25 g may be expected. In an 
ticipation of future requirements, 
effects 


acceleration beyond the 


present requirements have also 
been explored. 
Test Methods 
Contact chatter during vibra- 
tion exposure is the first param- 
for study. Tests are made to 
note repetitive contact chatter of 
100 usec or more, duration. The 
method (Fig. 3 


ing utilizes a low-voltage 60 cycle 


for vibration test 


signal connected through a protec 
ive resistance to the series-wired 
closed contacts. The vertical in 
put of an oscilloscope is connected 

he series of closed con- 
and the oscilloscope sweep 


or is synchronized with the 


d it ti tt 


1: Windows are cut to permit stroboscopic examination 


60 cycle voltage source. Any open- 
ing of the closed contacts results 
in a voltage to the oscilloscope un- 
til all contacts are again closed. 
Contact chatter is evidenced by 
vertical lines extending above or 
below the horizontal line. 


Vibration Modes 
is vibrated in each of 


The relay 


s three mutually 


+ 


perpendicular 
axes with the coil energized to test 
the normally-open contacts, and 
with the coil de-energized to test 


the normallv-closed contacts. The 


frequency (3 to 2000 cps) is 
changed at the rate of 100 cps per 
minute. Eight sweeps of the fre- 
quency spectrum are made, each at 
different constant acceleration 
levels starting with 3 g and in- 
creasing to 35 g (Fig. 4). At the 
low frequencies, the acceleration 
is limited to maintain a 0.375 in. 
total constant displacement. 
During tests, the frequencies 
which excite contact chatter are 
noted and recorded. When chatter 
is observed during two acceler- 


ation level sweeps for an axis and 


Styles CC and CD showed improved operation 


STYLE B 
| MODEL CODE CB 


Tele-Tech & ELECTRONIC INDUSTRIES 


August 1956 


netic Relays 


Fig. 3: Contact chatter is evidenced by vertical lines on the oscilloscope 


. re 
a coil condition 


(energized or de 


energized), the test for that axis 


and coil condition is concluded. 
Monitoring Acceleration 
t h c 


of three 


itoring acceleration 
accelerom 


the three 


ne use 


mounted in mutu- 
lly perpendicular axes has been 
found necessary, 


the 


rt ] 
able Causes 


«tl 
, — 
since any unDal- 
the shake 


accelera 


ince of mass on 


transverse 


} 
+ 


mn forces to develop. The output 


T1or 


| , 
ne accelerometer measuring 


acceleration in the direction 


the motion of the vibration 
maintain the ac- 
1 g. The 


remaining two accelerometers are 


table is used to 


celeration level within 
read separately and icate the 


magnitude of transverse acceler 
ation vectors occurring in the two 
axes perpendicular to the motion 

the table. 


secured as ( 


accelerometer 


The 
lose as possible to 
attach 
erroneous inputs caused by fixture 


or shaker 


the relay points to avoid 


resonance 


Transverse Vectors 

When 
magnitudes of the transverse at 
noted. If 
force 1S 
the 
of the motion 
the 


chatter is observed, the 


celeration vectors are 
the transverse greater 
acceleration in 
of the vi- 


of the 


than 30% of 
the axis 
bration table, balance 
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ma yn the tabl adjusted to 


reduce the maj f the trans 
The 


established by 


forces o or 1ess. 


verse 
30 limitati 


the 


apparent cptimum obtainable 


from present 


on equipment 


when a resi free mounting 


fixture is use 


Dynamic Analysis 


dynamic analysis, sample 


are frequently obtained 


with observation windows cu 
the sides of the relay cases to view 
the switching mechanism (Fig. 1] 
during testing. A 


stroboscopie 


synchronized with 


light ‘ce 1s 


+ 


the mot shake 
lluminate the vitching 
1cros¢ ope 1S 


mechanism 


table to 


mechan- 


By A. H. MASCHMEYER 


Autonetics Division 
North American Aviation, Inc 
Bellflower, Calif 


By making discreet changes in 
frequency and acceleration on the 

contact chatter is produced 
and analyzed. 


Contact Springs 


One design, recently observed 
by the stroboscopic technique 
the 


closed contact mounted on an ear 


, was 


a mechanism with normally 


bent from one side of the moving 
as shown in Fig. 5. Dur- 
ing in the “V” 


mass of the normally closed con- 


contactor 


vibration axis, the 


off-center load- 


act imparted an 
and 
intermit- 


ng to the moving contactor 


produced a twist which 


tently opened the normally closed 


The manufacturer has 


been advised of the design nade- 


quacy, and the resultant improve- 


ment is shown in Fig. 6 


Another design which been 


studied is the convent con 


springs and arms in the 


gen- 


eral form of a cantilever beam 


with the contact at the free end 


In such an arrangement, it is 


noted that rectangular ontact 


springs appear to be more sus 
to vibration than tapered 


The 


confirms the sus 


following 


eptibil- 


springs 


Deflection Force 


+ 


the 
luring vibration 
weight of the 


+ + 


assembD1\ i( 


4: Vibration caused closed contact to open intermittently 


CONSTAN 


DISPLACEMENT 
CURVE 
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Magnetic Relays (continued) 


Redesign eliminated torque of off-center mass 


rdingly, the energ power 


requirements. 


a force-moment wher instance where this change 


a function of which 
contact spring 
moment-arm appear 


ion A 1 


vas ap- 


contac 
center of gravi 


contact 


ee Mountings vs Chatter 
Spring ° } 


to a tapered contact 


shown in Fig. 7. 


Spring Shap 


Analysi of the fle 1O fron 


celeration forces 


rectangular 


thn 


limensions 


irmature force require 


tuds are 
the tapered spring 


force required t ‘flect the re r le relay 1 ported 
tangular spring 


d contact spring not 
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standard in accordance with 
the triangular mounting per 
MS24115T (USAF) 


sions except shouldered studs 


dimen- 


are used in place of clearance 
holes and thru-bolts. 

lay is supported on the 

ders of the studs 


le CC 


only. 
Suggested modi- 
This 


identical O 


fication of Style CA. 
modification is 
Stvle CA except the height of 
the shoulder of the stud is re- 
duced to permit the relay 

seat on the annular flange 

stead of on the two studs. 

* Cv Another modifi- 
cation of §S yile CA. 
annular two hole 


flange 


Here, an 
mounting 
located near the cen- 
rravity relay. 
each vle 
ted from a single production 
the type) have been vi- 
Styles CC and CD (with 
flanges) 


modified mounting 

ot exhibit contact chatter 
accelerations 

and it 35 g through the 

frequency range of 3 to 2000 cps; 


GRAVIT 


Fig. 7: Center of gravity, rectangular and 
tapered springs 


chatter was observed with six of 
the elgnt relays tested of type CA 
and CB relays. These tests indi- 
‘ate that mounting designs may 
contribute to chatter and, accord- 
further 


ingly, investigation ap- 


Proposed Dynamic Testing 
Since the majority of relay fail- 
ures occur in a dynamic environ- 


ment, instrumentation for eval- 
uating relays under such condi- 
tions should be used. The instru- 
mentation should incorporate an 
adjustable time measure so that 
only contact chatter with a sepa- 
ration time greater than a pre- 
(Continued on page 113 
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The characteristics of a 
given cascode unit can 

be quickly approximated 
from the E, —I. curves 


of the triode employed 


Fig. 2: Cascode characteristics are derived from triode curves 


part 


+ +} 
nen ne 


sponalng 


By F. EVANS 


Radiation Laboratory 


” ss j 
University of California 


Berkeley 


Given 
voltage, 
rves Co ild 


voltage, 


Fig. 1: A cascode test circuit 


ssume E.., and E fixe ror tne ’ 
nt. As E, is increased t f E t 
with the triode « 


large values, E ill in- i 


rves. The 
It approache an be lo approximately 


time it will level 


assuming yric conduction 
and marking off E 


very near E beca 
clamping action of the upper as before. 
ode. I,, will also level should 


to 


ration value I,’ corresponding 
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By R. Snyder 


Manager, Videotape Equipment Dept. 
Ampex Corporation 
Redwood City, Calif. 


Fig. 1: Top view of video tape recorder. Unit records 1 hr TV show on 14 in 
reel of 2 in. tape 


Ampex’'s New Video Tape Recorder 


Multi-headed disc, spinning at 14,000 rpm, records bandwidths up to 
4 mc on a two-inch magnetic tape traveling 15 ips. Immediate 
application is program delay service for East-West TV; future 
applications include color TV and high-speed data recording 


Soper at the advantages given instant, is in the head gap. So reproduce effectively, or, the higher 

4 which magnetic tape recording long as only a small part of a single the frequency it can reproduce at a 

had brought to the radio broadcast cycle is in the gap at any moment, given tape speed. 

industry, many engineers visual- the head will “see” a changing flux, In audio recorders a magnetic 

ized its application to TV, wher and its output will be proportional head of .005 in. gap width can re- 
means might be found of record to the rate of that change. produce a wavelength as short as 

ing the 4 me video signal. sut when one whole cycle ap- 001 in. along the tape, or 7,500 cps 
Several approaches were open ti pears in the gap, the average value at 7% ips. A quarter-mil head, 

them, and each had its adherents of the positive and negative half on the other hand, will effectively 

Basically, the problem involved evcles equals zero, and the output reproduce a _ half-mil wavelength, 

packing enough information onto a of the head is zero. Thus, the nar- or a 15,000-cycle signal at 7’ ips. 

reel of magnetic tape of manageabl ower the gap, the shorter the If we used a quarter-mil head 

size to reproduce all the video in- wavelength which that head can gap, then, we might expect that we 

formation in a program of a half 

hour or an hour in length 

rate information transmission 1s Fiz. 2: Diagram of multi-function head 

proportional to the complex product 

of the bandwidth and the signal-t« 

noise ratio In TV, a satisfactory 

signal must be at least 


and over 30 decibels “deep.’ 


High-Speed Tape System 

The maximum recordable _ fre- 

quency with a magnetic tape re 
corder is set by the effective gay — — SA A 
width and tape velocity. The mag | / ERASE HEAD 

netic head “sees’’ substantially only 


that part of the tape which, at any 
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would require a tape speed of 2,000 
ips to upper frequency 
limit of At that rate, a reel 
of magnetic tape 14 inches in di- 
ameter and 4800 feet long would 
record a little less than 29 seconds 
of program material. 


reach an 
1 me. 


The precision required to manu- 
facture a magnetic that 
the entire length and depth of the 
two gap faces are separated by ex- 
actly .000125 in. is 


Even so, 


head so 


very great. 
under 


controlled 


with 


conditions of 


utmost care, 
precisely 
light, and machin- 
this 
Any improve- 


made in this direction, how- 


temperature, 
with 


ery, heads 
fap 


ment 


effective 
can be made. 
ever, leads not only to exceedingly 
knotty 


also in 


production but 


problems, 


the direction of great 


of equipment, where rug- 
gedness is greatly to be desired. 


fi 
delicacy 


Furthermore, substantial reduc- 
tions in the gap width must be ac- 
companied either by decreased sig- 
nal, with 


signal-to-noise 


consequently decreased 


ratio, or by de- 
head life. This 
output is approximately 
proportional to gap width, and in- 
versely proportional to gap depth. 
Therefore, if gap width is 
creased, the signal must either de- 
cline, or the gap depth must be de- 
creased, leaving less and less head 


material to be 


creased is because 


signal 


de- 


worn away in use. 


Multi-Channel Systems 
This impasse led to experiments 


with the possibility of “chopping 
into 2, 4, 6, 
or more blocks, of proportionately 
narrower bandwidth, and then re- 
cording these on wider tape, using 
multi-channel heads. 


up” the video signal 


There are a 
number of ways in which this ap- 
proach might be implemented, 
with with a 
chronized sampling system. 


either filters or syn- 
Only 
an exceedingly complex breakdown 
system gave any hope of reducing 
the tape speed to a conventional 


speed for magnetic recorders. 


Transverse Recording 
A third approach attains 
relative speed between 


high 
heads and 
tape by rotating the heads at high 
speed across the tape, and moving 
the tape itself only fast enough to 
avoid interference between 
tracks. The 
speed required 


suc- 
cessive longitudinal 


tape now 


depends 
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Fig. 3: Vacuum 


SOUND TRACK ———® 


CONTROL TRACK —e 


felelel [efol/ J 


PICTURE TRACK 
( TRANSVERSE 
SIGNAL } 


Fig. 4: Transverse video signal gives net 1500 ips for actual 15 ips tape speed 


upon the required width of the in- 
dividual tracks, the 
speed of the head drum, the mini- 


rotational 


mum spacing between adjacent 
tracks as determined by the effects 
of crosstalk, the stability of long!- 
tudinal tape speed control, and the 
effects on the 


errors in tracking. 


output signal of 
It proved pos- 
sible, by this means to adopt a tape 
speed of only 15 ips, thus obtaining 
more than an hour of recorded pro- 
14-inch reel of two-inch 
Mylar polyester based tape. 


gram ona 


The equipment developed exceeds 
the FCC maximum rate of change of 
information standard of 0.15% 
second. It 


per 
is capable of holding 
the maximum horizontal line error 
to 0.1 
minor adjustment 
tion. The 15 ips 
made possible by a special FM car- 


msec, with only occasional 
during opera- 
tape speed is 
rier system, a precision transport 
control system, and a unique head 
construction. 


Head Assembly 


Four heads are mounted on a 


which 
14,000 


drum rotates at approxi- 


mately rpm and is precise- 
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the 


resultant 


with 
The 
speed for the application of video 
1500 ips 
The two-inch-wide tape is held in 


ly synchronized tape 


drive capstan. net 


signals is approximately 
conformity to the circular shape of 


the 
vacuum system. 


head drum by means of a 
During operation, 
one head is always in contact with 
the Each head, in its turn, 


is connected to 


tape. 
the electronic ele- 
ments of the system by commuta- 
timing strict 

During the play-back proc- 
the between the rota- 
tional the drum 
that of capstan drive 1 
maintained to 


tion, its under con- 
trol. 
ess, relation 
velocity of head 
the 
within 
the 
trol track along the lower edge of 
the tape. <A 
recorded on the control track and, 
the playback, 


and used to control relative speed 


and 
very narrow 


limits through use of a con- 


reference signal is 


during is amplified 


of the drum and capstan. 


Monitor Facility 


After the video sig- 


nal has been amplified and used to 


Incoming 


modulate the signal to the heads, it 


(Continued on page 108 
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Fig. 1: 


Schematic of unit. Mikes are connected directly to the inputs of transistor pre-amps through gain controls 


ransistor Remote Amplifier 


Small, battery-operated 4-transistor channel amplifier 
has two independently controlled mikes. 
Low-level mixing is employed. The noise level is 50 db down 


contained tran 
de ribed 
two microphone 


lannel and used tor remot 


E. C. SMITH 
Chief Engineer, 
Radio Station 

WFIN, 

Findlay, Ohio 


adcasting of sporting events hei 


WEIN. Fig and 5 show the 
and appearance of the unit, and 
l is the circuit diagram 

controll 


Two ndependently 


re considered necessar\ 


mikes with 250 ohms out- 
and these ar 
to the 
preamplifiers throug} 
The gain control 
little 
h value of resistance 


Was dex ided 


simplicity of the circuit 


available 


were 
mtrols will function very smoothly 


le vel 


connected directly inputs ol 


the transisto1 the low mixel 
the gain controls 
contribute mismatch 
to the hig 


level m 


very 


Design 


ixing upon be Miniature t coupling 


cause o! the Was discarded because of poor low 


Two extra transistors or a bulky ft these units, 


transto1 


equency response of 
transistors are 


coupled to the 


mer type mixer would be re- the preamplifie: 


quired for high level mixing. Most sistance second 


Fig. 2: Response—250 {2 input, 600 {2 resistive load, 1000 CPS 


By E. C. SMITH 


se. Difficulty was also er 
trying to 


electrolytics for coupling the pre- 


‘oun- 


ered in use miniature 


amplifiers to the second stage, and 
we finally decided to use the .05 uf 


miniature paper type. Freque 


response is corrected by C5 and 


connected from collecto 


of the 


second stage 
The second stage is coupled to the 
push pull output stage by means of 
Tl. This is a plate to 600 ohm line 
transformer, center tapped. The fre- 
1 + 


quency response of this small trans- 


former is adequate, and perform- 


ance 1S very good when used In this 


The 


tap to drive the final stage 


way 300 ohms each side of the 
cente? 
proved very satisfactory. 

For the final 
upon a push pull arrangement with 
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stage we decided 


Continue d on 


Fig. 3: % distortion—250{2 input, 600£2 res. load, normal level 
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CUES for BROADCASTERS 


Practical ways of improving station operation and efficiency 


Booster Solenoids 
For Turret Rotation 
GEORGE PEPIN 
WMT-TV. Cedar Rapids 
‘| item will be of 
TV station 


VYHIS 
equipment 


 lowa 
interest to 
s listing among their 
A 3B 


model 3 


a Gray or 
Telojector. 
For 


tro ible with S 


rotate 


have had 
le turrets failing to 


le 


release 


some time we 


li 
Lif 
in sequence. The troub 


failure 


Was 


caused by the 


solenoid ple k- ps ifficiently to 
turret allowing the next 


Re- 


» the 


lide to move into position 


the solenoid and 


the tre 


cement of 
se pa 
it this idea did. 


Anothe1 


wl did not cure ble 


pal solenoids wa 


manufacturer and 
inverted position on 
f the 
he 
release lever. 
photograph. 
An 


brass 


ordered from the 
mounted in an 
the solenoid 
level of the manual 


This is 


case oO original 


just below t 


armature was fashioned 
to connect 
inger running 
and 
manual 


out 
I inted 
pl 


frame 


and mo 
from the solenoid 
along the outside 


below tne 


rest- 
ing just release 
lever. 
Electrically 
n parallel sé 


change butte 


ti solenoids are 
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both coils 


Wo 


\ 1: 
wnen slide 
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yusned, 


are energy and release lever 


gets ana 
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econd so | 
the 


vard on 


ee! 


about six t! 


mol 
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momel 


Another addition to the 
is the the 


the 


| ol 


remova 


pro ecLol 


and replacing it with a foot switch. 
This eliminates ne necessity 


he 


holding t checking 


and push 


Switcn, 
+ ] ] 

ne siidae ¢ hange 
‘| he SW 


inder the 


at the same time 


nounted back 
' the 


cidentally 


pedestal out of Way to preven 


stepping on it 


Battery Protective Switch 


GORDON V.N. WILEY, Ch. f 


WGAW., Gardner, Mass. 


PROBABLY 

yperators have had the unhappy 
to set up 
a remote pickup where there is no 
dis- 


taken 


most engineers and 


experience of preparing 


available, and 
the 


that 


regular power 


covering, when cover is 


the last oper- 
rn off 


the 


remote, 

xr neglected to tu bat 
tery n, 
either dead or 
After 


times, we 


the 


Sw ite and patteries are 


very weak 


thi 


happened at WGAW 


decided that some 


thing should be done to prevent its 
The 
impossible to as- 


happening following 


method 


agaln. 
makes it 
semble the cover to the remote 
the OFF, and 
making this change we have saved 


un- 


less switch is since 


considerable money batteries as 


on 
well as a lot of worry. 

We use a Collins Remote Ampli- 
fier Type 12Z, but the 


same idea 
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Adjusting Spark Gaps 
DENNIS C. 
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Pan Pacific Auditorium, Los Angeles—Site of the 


- eretaetien its second decade 
n this year, WESCON (Western 
Electronic Show and Convention 
is scheduled for Los Angeles’ Pan 
Pacific Auditorium on August 21, 
22, 23 and 24. 

Some 30,000 engineers, scien 
tists and business representatives 
are expected to attend the 1956 
WESCON, which will show more 
than 700 exhibits and present at 
least 150 technical papers. C. 
Frederick Wolcott, of Gilfillan & 
Bros., Inc., Los Angeles, heads 
this year’s eight-man board which 
administers the event. 

The West Coast Electronic Man- 
ufacturers’ Association and the 
Los Angeles and San Francisco 
sections of IRE, representing the 
7th Region, are sponsors of WES- 
CON, which is held alternately in 
Los Angeles and San Francisco. 

Five field trips are scheduled 
for the four-day 1956 WESCON. 
including a cruise 
USS Bremerton 


aboard the 
which 
there will be an opportunity to 
inspect this aircraft carrier’s elec 
tronic gear. 
medical facilities at 
UCLA; a visit to the Pacific Serni- 


during 


Other trips include: 


electronics 


conductors plant, where miniature 
diodes and transistors are made 
a t 
Hoffman Electronics Corp.:; 


risit to the color studios of 


anda 


cv, featuring a special closed-cir- 


cuit color telecast. 
The All-Industry Luncheon 
for August 24 in The Ambassa 


tour of the Radio Division of 


1956 WESCON 


WESCON 1956 


Over 700 exhibits and more than 150 technical 


papers will highlight the Los Angeles Show; 


some 30,000 are expected to attend the event 


dor, the headquarters hotel, which 
will also be the site of the All- 
Industry Cocktail Party on open- 
ing day, August 21, starting at 
5:30 p.m. 

been 
planned for other 
guests of those attending the show 
and convention, including a get- 
acquainted tea at the Beverly- 


have 
wives and 


Special activities 


Hilton Hotel and various events 
and tours. 

American and Western Air 
Lines are cooperating in getting 
WESCON delegates and visitors 
to Los Angeles via “Operation Air- 
lift.’ Special attention is being 
paid to travelers from East of the 
Rockies, and these airlines have 
promised priority for WESCON 
traffic. 


TECHNICAL PROGRAM 
EARTH SATELLITE 
Chairman: Capt. D. P. Tucker 
f Naval Re 


Tele-Tech & ELECTRONIC INDUSTRIES - 


“The Professional Group on Military Elec- 
tronics,” Capt. C. L. Engleman, USN 

“The U. S. Earth Satellite Program Project 
Vanguard,” M. W. Rosen, Naval Research Lab 
D. J. Markearian, Glenn L. Martin Co 


MICROWAVE THEORY AND TECHNIQUES 
Chairmar:: Charles Chandler, Gilfillan Bros 
“Applications of a Waveguide Slot Coupler 

with Unity Coupling,” R. W. Clapp, Hughe 

Aircraft Co 
“The Effect of Mode Filters on the Circul 

Electric Wave Transmission Properties 

Long Multi-mode Circular Waveguide,” W. D 

Warters, Bell Telephone Labs 
“Equivalent Circuits for Thin Waveguide- 

Coaxial Junctions,” Curt A. Levis, Ohio State 

Univ 
“Exponential Transmission Lines as Trans- 

formers and Cavities,” Rabindra N. Ghose, 

Radio Corp. of America. 


ENGINEERING MANAGEMENT 

Chairman: E. Finley Carter, Director—St 
ford Research Inst 

“Management of Large Research and De- 
velopment Organizations,” N I. Hall, Vice 
President, Hughes Aircraft Co 

‘People, Things and the Engineer,” James | 
Gordon, Chief Development Engineer, He! 
Div., Beckman Instruments, Inc 

“Future of Engineers in the Management 
Industrial Enterprise,” A. C. Fontaine, \ 
President, Bendix Aviation Co., Inc 

“Situations that Affect the Productivity 
Engineers,” M. C. Batsel, Chief Technical 


ministrator, Defense Electronic Products, 
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MEDICAI 


Chairman 


ELECTRONICS 
Alexander Kolin, Univ. of 
Los Angeles 
“Exposure Hazards from Cosmic Radiatix 
in Flight in Extra-Atmospheric Regions,” 
Schaefer, Naval School of Aviat 
Pensacola, Fla 
Field « Xerog 
Speaker from General Electri 
‘Methods of Measuring Blood Pr: 
Blood Flow,” John P. Meehar ( 


California 


mann J. 
Medicine, 


“Progress in the 


rUBE TECHNIQUES 
Chairman: M. C 
‘Development of a Lir 
amic Tubes,”” R. E. Mo 


Long 


PROPAGATIO 


Chairman: R 


idge Cory 


MICROWAVE THEORY AND TECHNIQUES 
ACTIVE ELEMENTS 


CIRCUIT THEORY 
rPECHNIQUES 


FREQUENCY DOMAIN 


Operating 
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Characteristics a 
telmann, Consult 

-D Magnetic 

Feldt, Federal Tele; 


TELEVISION RECEIVERS 


Chairmar 
Laboratory, Ra 


C. Fred’k. Wolcott 
WESCON Chairman 
MILITARY ELECTRONICS 
Chairr J. F. Byrne, M 


Gramer Yarbrough 
Secy.- Treas 


TROL THEORY AND METHODS 
Walt " , 
\ 
Joseph Rodgers 
Arrangements 


CIRCUITS LINEAR, LOW 
APPLICATION 


A 


rRANSISTOR 
AND H-I 


Jeanne W. Jarrett 
Recording Secy 


CYBERNETICS 


Elvin Feige 
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Bruce S. Angwin 
Vice-Chairman 


E. P. Gertsch 
Vice-Chairman 


Willard H. Fenn 
Technical Program 


Mrs. F. A. Dunnigan 
Women's Activities 


H. W. Jamiesen 
Field Trips 


~, New Components & Equipment 


I—D & R Ltd. 


Model FL-4 Wideband F lut r for study 
ing flutter and wow content of tape 
mechanisms. Cai r frequency 

ternal crystal controlled osc. Booth 


9—Burroughs Corp. 


Magnetic Core Tester (BCT 301), 
expressly for testing tape wound bobbin cores. 
Allows accurate measurement of core switch 
ing time. Booth 133-134. 


designed 


transport 


2—Baldwin Piano Co. 
Compact 13-digit and 16-digit optical en 10—John Fluke Mfg. Co.. Ine. 


generate ina ip code is 1» : lodel 801 precision potentiometric DC V rVM 
part in 8192 (13-digit) ar Do -digit). : ne ca é Bi 

00th 1330 IS substantially impossible to damage Dy vel 
( ox ° ~ 

ae pe load. Voltage range is from 500 v. down 
} t region. Booth 603 
3—Spectrum Instruments Ine. 
Analog Filters f¢ arp bandpa pe 
1t audio and onic frequencies, 11—Non-Linear Systems, Ine, 
BP-160 featu ndependent I 


nd low fre S RieaS? sae 7A New Digital Voltmeter, Model 15 
aA u i v I ; { y ina ilit ) | . 
wetted ntact relays tha 


ey of more than 1 


i—Hupp Instrumation Co. read Boot] 


941. 

Model 210 Digital Timer, con 

ctronie counti! t l 

ia and simplified circuitry. Rates as high 12—Electronie Control Systems, Inc. 

60,000 ep 00th 4 “Digimatie” r la 

aecima computer and 
meee 


ac ne control nit 


5s—Computer-Measurements Corp. 


Model 225A 


‘oupled 


‘On 


13—Shasta Div... Beekman Instruments 
605 
6—Electro-Pulse. Ine. 
Model 7240A Preset ¢ 
ode glow | t 
the number 


(from 1 to 


7—Tektronix, Ine. ERIC VOSS Senso 


of the 400 « 


8—Abbott Instru. and Engr. Co. 15—Perkin Engineering Corp. 


alyzer. Continu- eht weight Model MR532 
rs frequencie plifier regulated, 2 to 36 \v 
supply. Ranges—2-36 


1409-1410 5 


delat A. tt teh tl 


ae tae tee Sat OS CS BA 


“Vaasa 
MAO. 2 6680 ee 


To See At WESCON 


16—Ward Leonard Electric Co. 24—Control Products, Ine. 


Miniature 3-watt power type resistor, AXI- Light-weight Thermal Switch, s¢ tive a 
OHM, for printed circuits and advanced minia- fast , gvle-wire 
turization desig? Special alloy resistance lesig | wire u ‘ 

f low temperature coefficient Booth 72% ] ‘ Booth 546 


22 


17—American Phenolic Corp. 25—National Vuleanized Fibre Co. 


, T | ’ t vy) > my Y on? . 
Miniaturized connecto1 ‘ribbon’ contact de I ¢ 1 nade om coppe} ad 
with self-wip ble t tan 1 grade ew G-10-565 epox 
ictlor Boo ‘) { at I i nade ) ew HNP 
H N ) l 


1$—Ace Electronics Assoc. 
temberatare X.500 ACEPO) - 26—Phillips Control Corp. 


o Precision Wire=\ : Phil-t Type 8QA relay, available with 1 93 
ates from Do ¢ to 150 200 ohn P a s ; : 


vel a WI1d¢ l ¢ ol 


19—Microdot, Inc. 


27—Alden Products Co. 
\liniature printed cir rece 
igs, for D ed 1 \ ) ’ » 
’ 1 
to 3/1 t , ! t ay et | 
4 L t ! - ] , y e¢ + 


24 


General Electric 28—Bowmar Instrument Corp. oe 


20 


21—Litton Industries 


29—American Lava Corp. 
lel LA-09 10-turn p 


AISiM 


Boot 


22—H. H. Buggie. Ine. 30—Indiana Steel Products Co. 


Miniature BNC type connect ew type faobtais. Ciuae> time eee 
ture coax Wu oe ¢ Y oO hy . 
i disconnect nd ) e and niece ind made of the fire 


sea 


23—Burgess Battery Co. 31—Erie Resistor Corp. 


New wafer cell malier tna a ‘ p ve Pac pre \ embd ( 
more powerful thar onventiona ells, made pacKkag elect nic compone 
tirely by machine and sealed airt t pin” type re¢ to nd ca 


Booth 


1009. 


Fig. 1: 


Fast rise rates lead to higher break 
down voltages because of the avalanche effect 


Fig. 2 


electronic item, 


equipment 
uses. If 


the 


ered to have the 


ICS as 


a voltage 


i¢ ipwenit 
suse aS a Clrcull 


more readily 


space, and can be 


to wide vari 


They 
affected 

altitude, 
he 


satety 
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not by 


ure, or 


used in 


circuit serv 


tional circuit 
The voltage at 
will break 


specified if it is 


+ 


down 


frequency ac 


down voltage is not 


Safety gap protects coil 
damage 


been known longer than 
little 


engineers 


sensitive 


from surge 


The Spark Gap— 
New Circuit Component 


phason GH the spark gap as an 


individual electronic 


device has 


othe}! 


any 
is known by 


+ 


about 1 


spark gap is consid 


same characteris 


switch 


element can be 


are 


understood. 


} 
aiSO 


changes in 


As a 


switch, spark £aps are able to pa 


extremely high currents with 
relatively low voltage drop, cat 
handle high voltages in a sm: 


made insensit 


ations in ambient ter 


norma 


pre 


humidity. The 


which the 


¢ 


c 


conditions. 


as predictable 


either stand-by 


or as an 


] ; 
element. 


an De easily 


} 


unde r ac or iow 


Howevse } 


if the gap is subjected either 
high frequency. pulse, or sharp 
wave front conditions the break- 


Fig. 3: Gap protects 


pulse transformer | satel 

i } 

from damage in case | \ Ae 
of load failure } PULS 
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By J. H. JOHNSTONE 
Bendix Aviation Corp. 
Electron Tube Plant 
Eatontown, N. J 


Spark gaps used as voltage-sensitive switches can handle 
extremely high currents with low voltage drop. 
Requiring small space, units can be made insensitive 

to ambient temperature, pressure, altitude, and humidity 


Passage of current through the increase in the voltage at which 
gap requires the formation of a breakdown occurs. In general the 
conductive path. Formation of the pulse or high frequency break 
path requires creation of an “ava- down will be higher than the static 
lanche” of electrons from one elec- or de breakdown although this in 
trode to another. Any statistical crease can be minimized for most 
delay in creation of the avalanche applications by changes in the de 
ll result in overvoltage being ap sign of the gap. 
d to the gap and a resultant Referring to Fig. 1, two pulse 
> 4 a 
1 "Vv 
S 
L § MULTIP R 
Fig Meter volt oweR || * 
ages are limited by NPUT hI) (> AFETY GAP + 
shunt gaps =] ba | : 
ta , ¢ = TMETER 
So 2 
T SAFETY 
So ? GAP 
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CHARGING RESISTOR 


Fig. 6: Spark gap 


° INPUT 
pulse-forming circuit 


CAPACITOR 


STEP -UP -Y 
TRANSFORMER 


shapes shown, one with a slow 
with 
the 


represents the 


rate and a second 
much ‘ * rate of rise on 
leading edge. If 
static breakdown = 


and T 


mation of the avalanche, the graph 


spark gap 


represents delay in for 


how, with a slow 


show rate ol 
the break 
thar 


but with 


rise the 


voltage, V., at 


but slightly highe 


dow hn is 


breakdown, 


rapid rate of rise, the voltage, V 


at breakdown is much higher than 


atic breakdown. 


In case of repetitive pulses, this 
rise is not as pronounced. Speci 


fied applications of spark gaps in 


typical circuits will indi- 


the 


serve to 


cate areas in which spark 


gap can be used to advantage. 


In protection service, 


Spark gaps 


are designed to protect circuit 


components against damaging 


nign 
ational and environmental 


voltage surges. Present oper- 


require- 


of modern electronic equip 


ment do not always allow for a 


suitable safety facto the design 


of components. As 
formers, 


capacitors, and 


yftey overstressed 


unavoid 


“otect ope rationally rated 


iit. To p 


from these tran 


slents, a safety spark gap should 


be included in the circuit. 

lhe gap is designed to discharge 
at some point between the normal 
to the circuit 
and the breakdown voltage of the 
The 


voltage 


voltage 


operating 


component safety gap must 


have a stable bre: wn 


over a long period of time and a 


breakdown tolerance narrow 


enough to prevent firing during 


normal circuit voltage fluctua 


tions, and yet allow the gap to fire 


before the voltage surge bec« 


mes 
damagingly high. 


If the 


or inductance is 


current through a choke 


interrupted o 


changes rapidly, the collapse 


rapid change in the magnetic fiel 


excessively high volt 


Can Cause 
ages to appear across the winding 


Insulation rupture may occu} 


a short to core, te 


shorted windings. A safety 


s shown in Fig. 2, across the 


+ + 


terminals can protect agains 


ind maintain operatior 
equipment 
insformers, 
and other 


on pade 


The Selenium Diode in TV Design 


By J. T. CATALDO 
International Rectifier Corp 


Colif 


El Segundo 


\\ ITH the advent of the selenium 
diode, the electronic design en- 
gineer has available a 


new series 


of semiconductor components 


offer exceptional benefits for 


rcuit design. These selenium di 


odes are very rugged components, 


and offer many advantages over the 


conventional thermionic diodes 


Selenium diodes are the smallest 


inits in the selenium rectifier fami 
ly. For example, the Types 1S1 and 
1T1 measure only 0.120 in. in diam- 

oy x 0.210 in. long and ars 


vided leads. 
small size makes them ideal 


pro- 
Their 


for use 


pig-t 


with ail 
where space is limited or where no 
problems 
tered; no additional support is re- 


vibration are encoun- 


quired because of their exception- 


Tele-Tech & ELECTRONIC INDUSTRIES 


They are 
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Thermionic diode phase detector 
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se today. 
rr type 
detec- 


series 


Dr 1 
PpNnast 


two 
connected 
ontal syne 


rree¢ anode, 


negative 
are applied 


Fig. 2: Selenium diode phase detector 


High-Powered C-Band 
Klystron Amplifiers 


Integral-cavity klystron amplifier delivers 50 to 100 watts with 


high efficiency and wide frequency range by use of ceramics 


in seals, fittings, and tuner 


i puree rapid growth of microwave 


relay communication system 


has brought with it » need for 


microwave tubes to meet 
nds of longer station to 
iops, improved fade mar; 
‘SS critical antenna 
for mobile units 
remarkable 


achieved with 


efficienc, 


T\ pes 


described 
igned 
s CW powe 
am efficiency : 
10 MW 
are linear 4-e: 
iers for C-Band 


from 5300 to S000 Meé 


frequency 


‘overed with the 


in Fig. 1. 


success oft 


has been 
tubes pic 


Tube Description 
X 563 


are 


Y illy 


ceramikt 
for the 


wel 


Input and 


ngs. . The 


has been 


f 


high tem 


By R. W. Haegele 


Director of Microwave Research 
Eitel-McCullough, Inc. 
Salt Lake City 


longer-life tubes. In addition, the 
use of ceramic in the tuner mech 
anism has provided a novel method 
of tuning the tube which gives a 
much wider frequency range per 
tube than is usually found in in 
tegral cavity microwave tubes of 
this power level. 

The tuner has no contacts within 
the cavity (the bearing surfaces 
are all outside the cavity) and 
hence it is free of n » or similar 
problems arising fr contact 
plungers. Neither the walls of the 
cavities nor the gridle reat on 
gaps are moved or distorted by 
the tuning action, thus permitting 
them to be ruggedly built for ex 


ibility. 


tuner is low 
in tuning the 


{ 


sired freque 


covered. Fo. 


C-band klystron amplifiers cover 6500-8000, 53-5800, and 5900-6500 mc 


| 
4 
. 
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load variation 
‘ ; th Cy , 1 out ++ ft 
300 Watts 400 Watts , lency and output 


Beam Power Input Beam Power Input illator are well knowr 
Frequency 6400 6400 MC al lifier, which isolates the di 
Beam Voltage 2706 3050 V completely from load changes, 
Beam Current 11 131 ma as stable as the input signal 
Beam Transmission (with RF drive 82 84 0 self, and power changes due to 
Bias Voltage —16 -18 Vv 
Top Magnet Current 2 2.8 (Amp 


load variations are small com 


pared to those encountered with 
Bottom Magnet Current 3.5 (Amp reflex oscillators. The high gain 
RF Input Power 0 . 
- ” a the amplifier permits tt 


LOW power 


1e ise 
RF Output Power ] 101 watts 
Gain 40.0 (db 


Beam Efficiency 25.2 (% 


Bandwidth (—3 db 14 MC 


range from 5900 to 6500 
3 revolutions of the tuning 
By using high quality ba idt] btaine about 
material for the tuner, , Fy 1 db down, the bandwidth 
y high cavity Q can be is 13 to 14 MC whi adequat 
ned over the entire tuning r most TV and communicati 
Values from 2500 to : lay systems using an FM 
In addit 
X563 serie 
constant 
vr of 0.005 
frequencies. 
terms of cerami 
ment are shown in Fig. 2 I lutv cycle. 1 1 power ou 3. 3: CW and pulse performance 
X563G, X563H, and X563F ea cc al ae X563H_ klystron 


‘Id is ex- 
wo tape-wound aluminum 
romagnets which are par- Tuning curves for X563 klystron amplifiers 


economical 


r requirements 


maximum 
of 400 watt 
characteristic 
o00 and 400 watt input 
; 


tabulated above. 


The above conditions represent 


> tube tuned for optimum power 


By stagger tuning 
the bandwidth 
increased 
corresponding reduction 
lor typical broadband 
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TRANSVERSE ORIENTATION SITUDINAL ORIENTATION 
OF TOP LOADING BAR OF TOP LOADING BAR 


INE DASH LINE) 


Rotor modulation on 
H-2] . BLADES IN 
STORED CONDITION 
. a x. 


F 
4 
REFERENCE NO! NO 2 NO 3 
R) Location limits 
on H-21 


U 


ELA 
SROUND * GROUND REFERENCE “GROUND REFERENCE 
: prt 


By A. R. ELLIS 


Head, Antenna Development Group, 
Stanford Research Institute, 
Stantord, California 


Helicopter Antenna Design 


Unique problems have arisen from the configuration and function of heli- 
copters. New methods and equipment have been designed to study radiation 
shielding, rotor modulation and harmonic ratios, and airframe resonance. 


NTENNA design problems for Height Limitations 
lie ter j yo oin Ivy Tre 1 1 
" pea rs differ in many re Although zero-drag antennas are 
ects . those Por ff win . . 
spects from those for fixed-wing not required, the permissible verti- 
aircraft ieonters anwn lies hasan ‘ arr 
aircraft Helicopter: generally have al height of antennas is limited by 
slow speed, low ceiling, and short iar to this type of air- 
range. Typical design cruising craft. The space occupied by the 
S eas t ‘sr arv wl r Trans- ‘ 
rig bony rowary wing tran moving rotor blades restricts the 
ports are in the order of 
5,000 ft. altitudes, ¢ . : nS 
), ft. altitudes, and top of helicopters. (See Fig. 


radii of 100 nautical miles. Hence F 


ocation and size of antennas on the 
9 


irther restraints on antenna posi- 
altitude, icing, and drag problems ons on the upper surface are im- 
are not as serious as with fixed- posed by the requirement for fold- 
wing airframes. As a consequence, ing and tying down the blades when 
flush-mounted antennas are not storing the aircraft. Ground clear 
necessary and, in fact, may not bs important also. Antennas 
desirable on helicopters because of in some areas on the bottom 


to 


¢ 2» associate eh nalty One ° 7 
he associated weight penalty. One the fuselage will be subjected 


ton is a typical payload of a heli xtremely high forces if they con- 
copter today and any increase in tact e ground or other objects 
weight required to strengthen the while operating from landing strips 
aircraft structure for insertion of in rough terrain. Hence the an- 
flush mounted antennas would ré tennas should be sufficiently small 
sult in degradation of the helicop- ind mounted in those areas on the 


ter utility. aircraft which are least vulnerable 


to this type of damage. Antennas 
can also be mounted on the side of 
the fuselage if they do not cause 
unnecessary inconvenience or com- 
promise the operation or ground- 
handling of the aircraft by being 
susceptible to damage 


Location 
For UHF and VHF communica- 
tion antennas, the major problems 
are those of location. The require- 
ment for omnidirectional patterns 
in the horizontal plane are the 
as those for fixed-wing aircraft 
with the additional limitations 
posed by the restricted clearances 
Although a location under the cock 
pit may be satisfactory, the non- 
retractable wheels and associated 
struts may cause serious lobing in 
area of interest. (See Fig. 4.) In 
discussing operational problems 
with helicopter pilots, shielding of 
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Fig. 4: Struts cause lobing 


the UHF radiation by 
structure 


the aircraft 
frequently resulted in 
serious communication deficiencies. 
Sometimes this required flying the 
helicopter backwards while com- 
municating. Although this was ac- 
cepted more or less as a routine 
matter, it does leave something to 
be desired. Fig. 3 shows a typical 
example of shielding to the rear. 
Although the small size of UHF 
stubs permit mounting in many 
positions where the clearance is re- 
stricted, the larger VHF antennas 
require additional consideration. 
One type of design which has 
proven satisfactory where the avail- 
able vertical height is limited is the 
“L” or bent stub antenna. Pattern 
measurements show that the E¢ 


Fig. 5: Bearing error on H-21 


G 


MAXIMUM BEARING 
OEGREES 


ERROR 


© 


LONGITUDINAL PLANE PATTERN 


@ 


TRANSVERSE PLANE PATTERN 


ANTENNA 
y ~ 
r 


at 
3 


Fig. 3: Structural shielding of UHF 


polarized radiation from the hori- 
zontal the antenna re- 
duces the E@ signal in the horizon- 
tal plane by a maximum of 
1 db. 

For 


portion of 


about 


lower (24-52 


MC.), vertically polarized antenna 


frequencies 


design and location is more trouble- 
some. Step impedance matching or 
ultimately automatic matching ap- 
pears to be necessary for the re- 
quired low-silhouette 
operate through this band, with 
efficiency, size, and weight being 
very important factors. In this fre- 
quency range, omniazimuthal ver- 
tically polarized patterns are diffi- 
cult to obtain, since many of the 
fuselages and rotor blades are of 
resonant lengths and therefore will 


radiators to 


carry high radiation current densi- 
ties, causing considerable power to 
be wasted in E@¢ polarization. This 
same effect with 
fixed-wing aircraft at the lower hf 
that range the 
random polarization obtained from 
sky wave propagation permits utili- 
zation of both E@ and E? compo- 
nents. The ionospheric reflection is 
a negligible factor in the 24-52 Mc. 
range, however, and so any energy 
in horizontal polarization can be 
considered wasted energy. 

For radiation which 
permit step matching over 2 MC. 
steps, stub heights of at least %& 
wavelength are required. At the low 
frequency limit (24 MC.) 


Continued on 


occurs larger 


frequencies but in 


resistances 


this re- 
114) 


page 


Fig. 6: H-19 rotor modulation — VOR 


__*4 FORWARD 
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Discriminator-Output 


Fig 1 Discriminator-output frequency 


meter measures 3 cps to 100 kc 


\\ HEN information 
or transmitted in the 
frequency, transmission path con 
iguration, path length,  cabl 
length, and frequency respons¢ 
diminished importance 


e amplitude changes which are 


cur during handling be- 


relatively unimportant Par 


ce) these reasons, 


al data such as airspeed 


leration and control move- 


commonly 


being con 
Trequency variation 
ansmission purposes 

telemetering systems fF 


IS otten des rable T 
he magnitude of residu;: 


, , 
neental T-m In signals 


f such information 
new electronic fre 
which, in addit 


quency meter 


to indicating a measured 
quency directly on a pane] 


converts the frequency into a pro 


portional output current and _ volt- 


age This frequency-voltage cot 


version is accomplished in the in 


strument by using each cycle of th 


86 


Analysis of FM information is 
facilitated by triggered-pulse, 
frequency - to- voltage conver- 
sion system. New discriminator- 
output frequency meter mea- 
sures 3 cps to 100 kc 


tote 


By DUANE MARSHALL, 


Engineer 


Hewlett-Packard Co 
Palo Alto, Calif 


trigger a pulse n ! inges from 3 
Since the result- » a full-scale accuracy of 


ss are of standard length 2°,. Its ability to measure 


ind amplitude, an average voltage can be extended well into the micr: 


produced which is proportional Wave range through use of stand- 


the input frequency. Variations ard auxiliary equipment 


the trequency are then easily put for operating a strip 

observed or recorded as variations corder is also provided. 

current Frequency 

on an input signal, for Frequency Shift Measurements 
example, is converted to an a-c 

whose amplitude is propor- In addition to its discriminato 

to the instrument has the 


ability to expand its scale readings 


peak-to-peak fre- output, the 


excursion of the input sig- 


and whose frequency is equal by a factor of 3 or 10 times, i.e 
| : ] : 


the deviation rate of the input the pointer movement caused by a 
change in input frequency can be 


{ 


ws the new discrimina- magnified up to 10 times. This fea 


utput frequency meter. The ture permits frequency shifts to be 


iment measures frequencies measured with increased accuracy. 


Fig. 2: Shadow shows normal deflection for Fig. 3: Expanded operation gives movement 
600 cos downward shift of 8 kc signal over shaded area for conditions of Fig. 2 
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Frequency Meter 


Fig. 4: Oscillogram of residual fm in klystron 
oscillator output 

When the expanded scale feature is curacy} 
ised, the meter is still direct-read- scale frequency 
ing as far as the change in fre- Expanded operation does _ not directly 
quency is concerned. Expanded affect the discriminator output but meter 
operation involves the use of a does expand the recorder output in A typical example of the 
panel control that permits the the same manner that the meter this feature of the fre 
meter pointer to be positioned to reading is expanded More E 
any desired point on the meter tailed information can thus be re- 
scale for the initia reference corded 
reading. 

The expanded scale feature car Microwave Measurements 
perhaps best be illustrated by : igh the frequency meter 
example. If a 600 eps downward lf has a maximum upper limit 
shift of an 8 ke freque were t f 100 ke, limit can be 
be measured in normal operation o1 tended well microwa 


] 


able range (10 ke) of region | if standard 


tne most suit 
e instrument, the meter pointe: auxiliary 
ild move through the shaded fer oscil 
irea shown in Fig. 2. methoc 
hen such a measurement 
in expanded operation, the ange from mi Z. Cc a uM An 
r pointer woul » positioned low (below k inter- nalysis of these compot 
a panel control full seal 
lis example, since the shift is 
vn 1 be downward. The meter 
would then appear as 
When the fre 
measured now 
the meter 
pointer will move through the 10 
times larger shaded area indicated 5 st set-up using heterodyne oscillator extend range of frequency meter 
Since 10 times expan- 
ed with the ke range, 
wing of the meter repre 
L ke Since the pointer ha 
dropped 60 of full sc ale, the fre- 
quency has dropped 600 eps. 
Three times expansion operate 
in a similar fashion. 
Expanded operation has two ad- 


Vantages over conventional opera- 


+ f 


tion for the measurement of fre 
quency shifts. In addition to re- 
ducing parallax errors by having 
magnified motion of the meter 
pointer for the frequency shift, t 


measurement itself has increased 


accuracy. Instead of a_ possible 
1¢; error (the maximum possible 
difference between two 2°, mea- 
surements), 3 times expansion 
gives an accuracy within 1.49, 
and 10 times expansion gives an ac- 
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Designing Microwave Equipment 


The requirements of a medium-route microwave system—handling up to 


300 telephone channels—are examined with respect to installation costs, 


transmission quality and performance, reliability and compatability. 


Includes average installation costs and typical system characteristics 


microwave system for 
the telephone industry 
be designed to permit 
neering, ordering, 
and maintenance like 
telephone transmission = syste 
This requires the incorporation o 
features and the provision of ser- 
vices which are often unfamiliar 
to the radio industry, but which 
are based on long established tele 
phone engineering practices. 
Medium-route microwave is the 
type of facility that is most ap 
plicable to the average telephone 
plant. (See Fig. 1.) There is no 
distinct division between medium- 
and heavy-route, or medium- and 
thin-route microwave; however, i 
is expected that the capacity of 
medium-route systems will eventu- 
ally reach several hundred tele 
phone channels. At least one sys- 
tem now in use can be expanded, 


in groups of 12 channels, to an 


ultimate capacity of more than 


350 channels. 


Frequencies 

lwo frequency bands are most 
commonly used for common car- 
ier service. These are from 890 
to 940 MC and 5925 to 6425 Mc. A 
distinct advantage of the former 
is the ability to use relatively in 
expensive flexible r-f transmission 
lines. This permits physical sepa- 
ration of the antenna and the mi- 
crowave equipment and the re- 
sultant versatility with regard to 
installation of the transmitter and 
receiver. The 900-MC equipment 
can always be installed indoors, 
and consequently gets the advan- 
tage of routine maintenance at the 
system terminals. An advantage 
of the 6000 Mc band is the wider 
available bandwidth, which permits 
larger numbers of channels to be 
transmitted without interference. 


Fig. 1: Typical tele- 
phone office installa- 
tion of medium-route 
microwave equip- 
ment. 


Basic Requirements 
Telephone companies are usu- 
ally operated by men with long 
experience in the techniques of 
communication by open-wire and 
cable. Consequently, to prove-in 
and be accepted, medium-route mi- 
crowave must meet the majority of 
the following requirements: 
1. Installation cost 
below that of an open-wire or 


should be 


cable system capable of pro- 
viding the same number of 
Installation costs 
include all costs incurred up 
to the lineup of the micro- 
Wave system. 

Quality of 
should be equal to or exceed 


channels. 


transmission 


that of an equivalent open- 
wire or cable system. 

Reliability and_ life - expec- 
tancy should be comparable 
to that of other electronic 
equipment in the telephone 
toll plant, 
telephone 
equipment. 


such as Carrier 


and _ telegraph 
The microwave 
must be 


equipment 
mechanically and 
electrically compatible with 
other telephone equipment. 
Maintenance cost should be 
equal to, or less than, that 
of an equivalent open-wire or 
Maintenance 
procedures should be simple 
enough that little extra train- 
ing of maintenance personnel 
is required. 


cable system. 


A microwave manufacturer, in 
attempting to meet these five re- 
quirements, must realize that the 
provision of microwave equipment 
is only the beginning in fulfilling 
a telephone company’s needs. 
Many other factors concerned with 
the installation, operation, and 
maintenance of the system take on 


as much significance as the char- 


For Telephone Companies 


cost. Fig. 3 shows a simple pipe- 
mounted antenna for a relatively 
inexpensive microwave installa 
tion. 


W. C. FISHER Of the many items contributing 
; . to the initial cost of a microwave 
installation, several factors under 
the control of the manufacturer 
are important in keeping the first 
cost as low as possible. These fat 
tors include the design of equip 
ment especially for t 
the construction of equipment to 
acteristics of the basi ‘adi promote ease of installation, and 
equipment itself the provision of information and 
: instruction material for telephone 
Installation Costs personnel. 
Installation cost is one of the Another f: which reduce 


most important of the five basic initial cost is the availability of a Fig. 3: Simple pipe-mounted installation 


1S Ol 
requirements of microwave for the completely engineered microwavi 


telephone industry. An important ystem instead of component parts 


part of the total installation cost ich then 


may be the cost of the microwave gineering Coo} l. Also, 
equipment. This is especially true curate and up-to-d: ngineering thi 

; ie t ‘ nis, Cable 
for relatively simple installations. and ordering information supplied r 

appears 

In many cases however, particu by the manufacturer saves time in 
le wl r . ay + +) ; 

larly where large antenna struc- writing specifications and requisi 


f sa hite 
bACLI \ 


improved 
tures, emergency power supplies, ions, and assures complete deliv 
power lines, access roads, and of the equipment. 


buildings are involved, the cost of n important reason fo. 


keep 
the radio and carrier equipment ing the first cost of a microwave 
may be only of incidental impor- system to a minimum is to improve 
tance. Fig. 2 shows a typical re 

mote repeater station in which the 

cost of the transmitting and re lities. , ‘esent, the prove-in 
celving equipment was. only micro 


> 1] ‘ . 7 , S$ 
small part of the total insta 


] | 
and an equivalent cable n 


at r lest — that 
ion. | Vas aetermined tna 


rut $4500 
more than the lio al nultiplex 
ing equipmen 


for service 


Fig. 2: Typical re 
mote repeater sta 
tion. Cost of trans 
mitting and receiving 
equipment is. only 
small part of total 
cost 


er 
a 1 


Medium-route microwave ust 


ally is expected to provide trans 


£ 


mission facilities for part of, or 
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Microwave (cont.) 


TABLE | 


Expensive Repeater Installation 
Land and Building $25,000 
Access Road $18,000 
$ 6,000 
Installation and Accessory Equip. $90,000 
Radio Equipment $20,000 


$149,000 


Antenna Supports 
which mai 


uallty pe 


most important tran 
characteristics 
system are 


the total installation first cost 


level 


and adequate 


Radio Equipment Cost is 13.5% of Total Cost 


Comparison of Costs Between an Expensive and a Simple Installation 


Simple Terminal Installation 
Antenna Support $ 500 


Installation and Accessory Equip 
Radio Equipment 


Radio Equipment Cost is 84% of Total Cost 


In an average installation, the microwave equipment cost amounts to less than 50% of 


o. The first 
) 
east troublesome 


manufacturer odulation istortion 


‘nt areas in which c due to nonlinearities in the 


radio engineering microwave equipment. 


re applicable. >. The head-end of the receiver 


ww ¢hormal vr : 
yperational charac r thermal noi e—of 
t interest during fad 


S the closest 
»-engvineers 
he microwave ti ly ance I ne noise con 


n med hic , ributions from these sources de- 


nds upon the number of. re- 


ater sections in a system, the 
lengths, and the propaga- 


n ¢ learances. The 


tion 


noise 

vy each source must be 
s small as design and manu- 
ng techniques will allow be 
individual noise contribu- 
ire additive on a power 
itor noise can be mini 
good equipment design, 
eliminated. A 


Dut never be 
term average 


ong- 
31 dba;- The ni 
‘ise above 
tages of the time. 
made up of com 
ble, wire-line, 
tandem. Theret 
hoe 
limited to 
difference 
cepted standard 
se power contr! 
wire-line, har 4: Thermal 
noise characteristic 
of a Lenkurt Type 
72B 900 MC FM 


microwave 


ing equipment 
lication of microwave inv 
factors, it is necess receiver 
the manufacturer provide 
noise performance data 
the telephone transmission 
neel 


The noise contributed 


microwave system omes 
three main sources 
1. The modulator of the 


mitter (modulator noise 
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] 


typical microwave transmitter 
telephone use will generate abi 
14 to 
Intermodulation distortion is a 


16 dba of such noise. 


more complex noise source. The 
linearity of the modulator, de- 
modulator, and wideband ampli- 
fiers under peak load conditions 
determines the amount of noise 
contributed as intermodulation 
distortion. Loading depends upon 
the type of carrier system, the 
peak number of channels in use 
at one time, and the talker levels. 

(1) Long term is considered to 
be more than 50‘ 

(2) All 
quoted are at a zero level trans 
mission point with FIA weighting. 

Complete and accurate informa- 


of the time. 


noise measurements 


ion on the performance of the 


Continued On page 126 


August 1956 


) 
° 9 
Page from ah nqgineer 3 Ltebool, 


No. 37—VTVM High-Frequency Error 


By J. F. SODARO Nomograph provides a quick calculation of the error 
introduced by the transit-time effect in the input diode 


high frequencies the 
VTVM indicates less than the 


¢ 


applied voltage beca Is¢ 
ctron transit-time effect within 
diode. When travel time 

> percentage ol the input- 
cvele-duration, some elec- 

ay not pass from cathode 
before plate potential falls 


alue required to attract 


lectrons. The transit-time 1 
proportional to the cathode 
spacing and to the shape of 
elements. Furthermore, the 
is inversely proportional té 


square root of the applied peak 


Ss 
> 


For moderate to small 


errors the following relation ap- 


ERROR 
PERCENT 


ADT 


MEGACYCLE 
TUDE APPLIED VOLTAGE - 


ic 
AMPL 


wi 1 f is in CPS, K is ap 


mately LO50 for evlindrical 


L 


trode and 2100 for 


C 


l 
| 
CA 


trodes, d is the cathode-pk e spac- 


ELECTRODE SPACING - INCHES 
FREQUEN 
ELECTRODES 
PEAK 


NOR 


nches, and E is peat applied 


iineers designing 01 sing 


4y-y—7-- 
| | 


diode-voltmeters for high-f requency 


measurements may find it desirable 


' 


+ + 
oO es 


mate measurement error for 
nstruments. This error de- 
ipon applied volt : 


and diode characterist 


MTITTT TT TTT 


as shown by Eq.l. Repetitive eval- 


ation of Eq.1 1S simplified by the 


of the nomograph shown in 

To use this nomog raph, $e- 
electrode spacing in inches 

1 the d scale and peak applied 
voltage in volts on the E scale. Con- 


rosses the ERROR seale, 


error in per cent using left side fo 


nect these points with a straight 
1: i] , l { another line which 
line ant locate a turning Ont . way , » eas ‘ 

’ I diodes with cylindrical electrodes osse side of the ERROR 


and right side for diodes with plai scale slightlv below 4 


where this line intersects the T 


scale. Locate frequency in MC on ] 

‘ electrodes. : 
: ; References 
As an example, assume that the 


input diode has vlindrical elec- 
J. F. SODARO, Registered Engineer, 2924 ra , ‘ ce. : 
Selby Ave., Los Angeles 64, Calif trodes spaced .008 in. For an inpu 


of .8 v. peak at 50 Mc estimate the 
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Design For A 


Shock-Resistant Graphic Milliameter 


Reliable operation under shock conditions up 
to 30 g. such as exist in aircraft, 
is achieved by using transistorized 
servo amplifiers and heated ball point pens. 


By G. WALTERS 


Director of Research 
Dalmo Victor Co. 
Son Carlos, Colif to be designed specifically for such 
a purpose, and must combine ac- 
curacy, reliability, simplicity of 
operation, and small physical size 
with ability to operate under wide- 
ly varying conditions of vibration 
and shock. 


Electronic Section 
Fig. 1 shows the electronic 
section of a recording milliammeter 
designed for airborne applications. 
Designed for a full scale range of 
5 ma, the unit is composed of a reg- 
ile , } ee , + > Mrenitry s 
lated powel! upply, the circuitry Fig. 2: Ball point pens are electrically heated 
required to prov ide internal test at low temperatures 


TABLE | 


Sensitivity 0.5 ma for full scale deflection 
Input Impedance 15,000 ohms 


Frequency Response Full scale to 3 cps 
Fig. 1: Switch at right gives on-off and 6 test 1/10 scale to 15 cps 


ieee Dual Pen Recording Red and green channels completely 


isolated one from the other and from 
chassis ground 
Paper Width 4.25 in. total 
’ . 4 in. writi idth 
rYXHE increasing complexity of : mm ae os 
: Paper Supply 1-15/16 in. diameter roll. 1,000 in 


modern aircraft brings wit} in length 


an ever iIncreasin 1eed to record Paper Speed Manually set to 12, 3, or ¥% ipm 


numerous functions while in flight Case Size 53%, in. wide x 7 in. high x 7 in. deep 
Attempts to lize existing lab Weight 8 |b. 
type recorders have had _ only Vibration 10-55 cycles—+ 0.030 in. excursion 
limited suece cause of the ex Shock 30 g for 15 msec duration 
cessive b weight, and vulner 3 directions 
Temperature —50° to +71°C 
Writing Time 5.5 hr (at 3 ipm paper speed) 
Power Input 115 v. 400 cps at 4 a. 

28 v. de at .25 a. 


ability to shock and ibratior 
usually exhibited by such inst 
ments. 


It has become evident 


suecessful airborne record 
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Fig. 3: Chart drive roller adjusts to prevent 
sideward ‘creep’ 


signals, and two plug-in transistor 


servo amplifiers. 

Circuit 
one-half of 
Fig. 4. 
standard, full 
IN256 
silicon diodes with voltage stabiliza- 

5T8TWA 

tube. Each plug-in transistor 


amplifier contains cascaded 903 and 
952 


A circuit diagram of 
is shown in 
power supply is a 


wave rectifier utilizing 


tion by a type regulator 


silicon transistors 
of 2N57 


transistors. 


driving a 


pair germanium power 


Stabilization 
The gain of the circuit is stabi- 
lized by means of negative feedback 
100K 
the base of the 952 transistor and 
circuit of the 
2N57. The introduction of negative 


through a resistor between 


the collector output 
feedback along with the degenera- 
tion introduced by the 2 ohm 
resistors in the emitter circuits of 


the 2N57 provides adequate stabili- 


zation over a temperature 
to -+-71°C. Each amplifier 
assembly is approximately the size 
of a package of The 
gain of each amplifier is db; 
the input impedance is 60,000 ohms, 
and the 


range 
of 55 


cigarettes. 
60 


output impedance is 200 


ohms. A maximum average out 
of 3 watts is supplied to the control 


winding of the servo motor 


Pen Assembly 


pen as- 
sembly is shown i ‘ig. 2. Eacl 


A photograph 


pen is driven by a two-phase servo 
motor through two stages of pre- 
spur gearing. Servo followup 
from _in- 


dividual potentiometers which are 


voltages obtained 


are 


coupled into the gear trai as 


to rotate 225° for full-scale 


pen 
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Fig. 4: Gain is stabilized by negative feedback through 100 K resistor 


The 


the 


travel. pens are zeroed by 


rotating potentiometer bodies 
relative to the recorder frame. 
As be Fig. 


sturdy pen arms and rugged drive 
units 


can seen from re 


have ided to 


to 


been proy 


due 
and shock. The design is such that 


pre- 


vent malfunction vibration 


vibrations of 10-55 cps produce no 
more excursion 
the pen. 


Chart Drive 


The third subassembly, the chart 


drive unit, is shown in Fig. 3, and 


the complete unit in Fig. 5. Im- 


portant mechanical considerations 


in the design recorder were 


provision of self ing and cali 


bration features, unit construction 


to facilitate accessibility and ser- 
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, and a self-centering, sprocket 


chart 


impe 


Fig. 5: No 


transport 


rrtant charac 


shock or vibration 
required 


init. 


+ 


‘ristics 0 


Table 1 


¢ 


isolators are 


“Reps” & Distributors Serving the 


REPRESE T TIVES *Neely Enterprises 3939 Lankershim Blvd (N Holly- Oregon 
N A wood) ST 7-0721 PORTLAND 
*Olander & Co Roland 7225 Beverly Blvd WE Bowers Robert S Hdgrs Seattle Wash 
*Burcham Co Don H 510 NW 19 Ave CA 7-3830 


This section lists those representatives oper- a 
17 Garfield (S Pasadena) Carlson Co Fred W Hdars Seattle Wash 


ati > > ee > . } =a * tan : 
ss dae: nn reps’ who handle *Owens Co Lee H 2331 W Washington RE 5-0230 Eckersley James W 3150 SW Hamilton St CA 8-0308 
oe or mare Shee ant Teewied te Colt., Ore.. Perlmuth Electronic Assoc 2419 S Grand Ave RI Hawthorne Electronics 700 SE Hawthorne Blvd Fl 
and Wash. They do not include factory staff 7-4321 8-050 9375 
salesmen. Asteri (*) indi : Possner Co 1223 Venice Blvd DU 8-0508 Lee Co D M Hdars Seattle Wash 
- erisks (") indicate membership *Power Ralph L 767 Castelar St MU 5277 *Legg Co Richard 3834 SE Milwaukee Ave BE 6- 
in "The Representatives'’ of Electronic Prod- Renz Roy E 1406 S Grand Ave RI 7-3893 8918 
uct Monufacturers, Inc. Telephone numbers *Rissi Al J 2724S Peck Rd (Monrovia) DO 6-2135 *Minthorne Co L L 7521 NE Glisan St KE 3-0010 
are given to speed contracts *Roberts & Assoc E V 5068 W Washington WE troum Co S N Hdars Seattle Wash 
8-254] *Weber Co Dale 234 Sherlock Bldg AT 5403 
*Rupp Co 2230 St DU 3-4197 
Rush & Ass » 57 Wilshire Blvd DU 8-7585 . 
*Saul & Assxc H M 5015 San Vincente Blvd WE Washington 
. 8-359] SEATTLE 
eekensy rimsiane *Schoenduve H W 7407 Melrose Ave WE 3-727 Backer Co J J 221 W Galer AL 6470 
( amuel 1133 S LaCienega Blvd OL Burcham Co Don H Hdars Portland 
Moore Sales Co Harr Box 7245 AM 4¢ Carlson Co F W 120 Dexter Ave EL 6630 
Neely Enterprises Hdaqr lolly S Winters C 9 Melrose Ave WE 8-299¢ *Dooley J R 3606 Magnolia Blvd AL 3206 
Shefler Co H George 1587 AL 8-78 Sievers Edward S 1662 Hillhurst Ave NO 2 *Drake Rush 1806 Bush Pl EA 1737 
TUCSON Skahill Ed A 933 N Kenmore Ave NO 3-4453 *Haight Co Fred H 3212 Eastlake EA 1818 
poteaes . Smedley A B Box 67-C (Pasadena) SY 8-1174 Jensen Co Vernor 0 2616 2 Ave MU 2929 
Marshall Co G igrs Pasadena Snitzer T Louis 5777 W Pico Blvd WE 8-2074 Johnston Co Rav 11009 Evanston Ave 
Snyder L G 1418 N Highland (Hollywood) HO *Lee Co Dave M 2517 2 Ave MA 
9-6278 Legg Co Richard Hdars Portland 
Starr Edwin E 4101 Rhodes Ave (N Hollywood) Levinson Co Harry 1117 2 Ave MA 5317 
California ST 7-5879 *Marsh Agencies 2601 1 Ave MA 8761 
Stern & Co | R 4109 Burbank Blvd (Burbank) VI *Merritt Co Ron 120 W Thomas GA 6644 
LOS ANGELES AREA 9-1195 Norris Co G D 3010 1 Ave EL 1344 
Alderson Co Wes 10422 National Blvd TE 0-10 Sodaro Co J F 3895 Main St (Culver City) TE “Northwestern Agencies 4130 1 Ave S EL S882 
*Anpleton Co Harry 136 San Fernand CA 5 5 0-3213 *Parsons & Co C B 3028 1 Ave MU 3933 
*Rarron Jur Co 817 S Hoover St DU 3-5 ag *Stolaroff Co M A 4622 W Slauson Ave AX 3-6219 *Porter Co Burt C 4310 Roosevelt Way ME 6828 
“Barstow & Doran 1406 S Grand Ave RI 6191 *Stone Assoc Carl A 1102 S Western Ave Br 2-8103 *Stroum Co S N 1612 Broadway FR 7515 
Baughman E J "1914 N “Cogswell (El M inte) FO *Stone Sales Co R L 9548 W Pico Blvd BR 2-4916 Testco Boeing Field MO 
0-7586 in *Strassner Co Conrad R 1865 N Western Ave HO *Wedel Co Frank 3215 Western Ave GA 0222 
*Becker Co Herb 1140 Grenshaw Blvd WE 1-1257 Tivy jan S 1148 S Grand Ave RI 7-7553 *Widdekind CoM K 216 1 Ave N EL 6981 
Berman Co J 1141 La Cienega St OL 21 Mn Met Assoc 2238 wr ln st DU 9-3173 SPOKANE . : 
Brazan P L 3257 W Pico Blvd RE 1-2186 Uecke E H 4938 Neola Pl CL 7-9611 = *Quinn J P P O Box 7051 EM 6621 
Carlton Eno'g 1102 S Western RE 2 BI ae Van Groos Co 14515 Dickens St (Sherman Oaks) 
Lohn S /69 5S 0 ve a g *\ < : ~ 
*Costello J D 1917 S Bronson Ave RE 3-6322 Wallace & Wallace 1206 Maple Ave RI 7-0401 


Craig Ralph P 715 N Harper Ave WE 0468 he ac as se te or Ne So 


Davidson & Assoc J 2803 Los Flores (Lynwood) NE a DISTRIBUTORS 


; . stern Control lip 146 ntur d (Sher- , 
*Davis — Co George 5259 E Beverly Blvd UN : Contre ier neene Ventura Blvd (Sher These are the names and addresses of organiza- 
-359. v y . ° s : : . 
Detsch & Co Hdars San Francisco Western Electronic Enterprises 3348 W Compton tions handling the distribution of radio-TV- 
Dudek & Co R C 407 N Maple Dr (Beverly Hills) (Gardena) OR 8-4817 electronic parts and equipment in Calif., Ore., 
BR 2-8097 *Wiley Paul F 1632 Silverlake Blvd NO 3-8028 and Wash. Asterisk (*) indicates membership 
*Ealy Co M D 633 S La Brea WE 5-077 *Wood AM Bo 50 (Elmonte) 3-1201 : : : oo toatl 
chee Darke Co 2320 E ee TR i Wood C Box 150 (Elmonte) CU 3-120 in National Electronic Distributors Association 
*Edwards & Co Jackson 6047 Hollywood Blvd HO SACRAMENTO (NEDA). Telephone numbers are given to speed 

5-1141 Neely Enterprises Hdars N Hollywood contacts 
Elecnair Co 3903 Warner Blvd (Burbank) VI 9-2874 _ < 
*Emmett F A 2837 W Pico Blvd RE 1-8211 AN DIEGO 
Engineering Sales 406 S Main St MA 6-9159 Neely Enterprises Hdars N Hollywood 
Erlanger Sales 4217 W Jefferson Blvd RE 1-2233% h r A 
*Feldman Co Henry 1244 S Grand RI 9-8803 SAN FRANCISCO AREA PHOENIX ‘ ™ 1 9.294 
os *Ault C E 906 Willow Rd (Menlo Park) Electrical Cor 202 E Fillmore AI 2-8248 
Fox Associates 5401 Santa Monica Blvd HO 3-7194 ‘ : : 3.9076 2.3)8 
Geist Co W_K 3177 Glendale Blvd NO 5-8910 Barstow & Doran 248 9 St UN 3-2079 Electrical Equio 1 Ave at Madison 3-3186 
Gilbert & Co M B 6214 W Manchester Ave OR *Belchamber P A 1401 Middle Harbor Rd (Oak- General Electric Sup 1102 N 22 Ave AL 8-6721 
8-5767 ey ; land) GL 1-4460 b St YU 2.3713 Grayhar Electric 434 W Madison AL 2-2375 
4 ‘ Belilove Co 420 Market St Y 7 ‘ dor o Tex 
raham Sal ycamore Ave (Hollywo H¢ Mathias & Co Albert Hdars El Paso T 
r 2.35! 2 aceonsihccmetipiii “a . *Berman Co E L 780 Natoma St UN 3.0317 Midland Specialty 1930 N 22 des El Paso Tex 
Hansen C A 1406 S Grand Ave RI 8-6191 Brainerd WY 2000 Sememer To (Sanent) *Radio Parts of Ariz 214 S 11 Ave Al 8-6476 
Hardie CoR M 901 S Manhattan PI RE 4.27 *Brandt E W 1355 Market St UN 1-2367 Radio Spec & Appl 305 E Roosevelt AL 4-7184 
*Harmon Co W S 121 N Robertson Blvd (Beverl Cochrane-Barron (Palo Alto) Hdgrs Los Angeles Jedi iam fibe ya - . aie 
. ot oberts¢ va (Beverly E eo > Southwest Wholesale 2 at Madison AL 2-1743 
Hills) BR 2-3321 Detsch & Co 341 10 St MA 1-2788 ee 2 N 21 AL 4.9276 
“Harris A W PO Box 1116 (Gardena) OR 8-4817 Eichorn & Melchior 749 Bryant St Westinghouse Elec 1110 N 21 AL 4-92/6 
Hast Nate 301 S Reeves Dr (Beverly Hills) CR *French S P 721 Garland Dr (Palo Alto) DA TUCSON ; 
5-2652 3.0597 Art Electronic Supply 145 S$ Park 4-4413 
*Hastings Sales Co 4942 Vineland Ave (N Holly Harriss Sales Co L H 383 Brannan St YU 6-1084 *Elliott Electronics 418 N 4 Ave 4-2473 
ood Held Herman E 147 10 St UN 3-4250 General Electric Supply 2 E 6 St 3-4773 
( ne 1011 Venice Blvd DU 9-677 *Hodges Elmer 921 Bryant St UN 1-2367 Graybar Electric 212 S Park Ave 2-6439 
Heim & Sheer 11168 Santa Monica Blvd G g Kittleson Co 2166 Market St HE 1-5304 *Standard Radio Parts 218 N 1 Ave 3-2545 
*Hill Sales Co J T 420 S Pine St (Sa brie *Lebell Frank 195 2 Ave SK 1-7298 
AT 7-9633 *Lewis Assoc Dean 219 9 St UN 3-1414 
Holmes Co C E 107 North Ave 64 Cl c *Logan Sales Co 150 8 St HE 1-0692 
Jewett S 0 13537 Addison St (Sherman 0 T Marshall Co G S (Redwood City) Hdgrs Pasadena ALHAMBRA 
9.6027 Marshall Harry E 104 Olive St OR 3-2173 *Coast Electronic Supply 2708 W Main 
King-Moon Co 15044 Ventura (Sherman Oaks T *Melchior Wm 749 Bryant St DO 2-1038 eee: ar 7 
4-5404 : *Meyer & Ross 113 10 St HE 1-0652 BAKERSFIELD 
*Kittleson Co 416 N La Brea WE 3-737] *Moulthrop Co F W 1234 Folson St UN 3-0445 Arbuckle J C 500 E 19 St Hdars Fre 
*Knight Co W Bert 10373 W Pico Blvd BR 2-5647 *Moulthrop & Hunter 165 11 St HE 1-2624 Dunlap Radio & TV 1134 33 St Hdaq 
*Koessler Sales 6907 Melrose Ave WE 6271 Moxon Sales G E 422 Lajolla Ave (San Mateo) Fl Radio Specialties Hdgrs Los Angeles 
La Moree G D 1325 San Julian RI 8-734] , 2866 a : Valley Radio Supply 716 Baker St 
ger 1409 Wilshire (Santa ynice . poy terprises 2830 Geary Blvd Hdqrs N Holly- BERKELEY 
*Lasure Co Harry 12045 Magnolia (N Hollywood *Newman H L 420 Market St YU 6-3897 Pacific Radio Supply 1940 Ashby A 
*Loukota Co Douglas 1052 W 6 St MA 6-450 *Nickerson & Rudak 381 Brannan St YU 2-2962 BURBANK 
Lynch & Son C R 3307 Glendale Blvd NO 3-8236 *Nott & Co L A 1061 Howard St HE 1-4738 Dean's Electronics Hdgrs Long Beac 
Lynn & Brooks 3055 Wilshire Blvd DU 2-2255 Peninsula Assoc 2857 El! Camina Real (Redwood Pacific Radio Exch Hdars Hollywood 
Mann Associates Martin 14751 Keswick St (Van City) EM 9-1226 : Valley Electronic Supply 1302 N Magnolia Blvd 
Nuys) Pflieger Co 28 37 Ave (San Mateo) Fi 5-1134 A RA IT 
McCarthy Assoc 16 N Marengo Ave (Pasadena) SY *Purdy Co W J 312 7 St UN 3-4321 CATHEDRAL CITY saan 
2-8272 en *Ross Co D H 534 El Camino Real (San Carlos) Wholesale Electronic Specialists PA 8-330< 
*Marsh Co J W 4216 W Jefferson RE 2-0145 LY 3-8224 s CHICO 
*Marshall Co G S 40 S Los Robles (Pasadena) SY *Sinai Arnold A 65 9 St UN 1-6259 Dunlap Radio & TV Hdagrs Stockton 
5-2022 a Co J E 1369 Laurel St (San Carlos) LY Kemp Co E M 815 Main St FI 2-8703 
*Marshank Sales 7422 Melrose Ave WE 8-2591 120 adio Tel Products Hdgrs Sacramento 
Maynard Sales Co 6214 W Manchester OR 8-3150 *Tompkins & Co W W 941 Newell Rd (Palo Alto) Radio Television Products Wders 3 
*Millee G B 1550 N Highland (Hollywood HO DA 3-3270 = CONCORD 
2-1195 *Vermilya R H 1258 Fitzgerald Ave VA 4-6714 Pacific Radio Supply Hdars Berkeley 
Mitchell C H 256 S LaPeer (Beverly Hills) BR STOCKTON EL CENTRO 


2-0183 Detsch & Co Hdgrs San Francisco Ainza Electronic 540 Broadway EL 2-2528 


Arizona 


California 
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West Coast Electronic Industries 


EL MONT 
Kimball-Stark 

EUREKA 
Redw Elect 

FRESNO 


raybar 


land 


Electri 
Electr 
ey & Fau 
Ports Mfg Co 
Westingh € 
FULLERTON 
United R 


101 Van Ness Av 


l 
Div 


GARDENA 


wgerty Radio 6826 San Fe 
*Weatherford CoR V 6921 
HOLLYWOOD 
Hollywood Radio 5606 Hollywood 
Pacific Radio Exch 1407 Cahuenga HW 2-13 
Western States Elec 1509 N Western HO 5 
Yale Radio Elec 6616 Sunset Blvd GL 4169 
INGLEWOOD 
Cook Electronics 210 E Hardy 
Inglewood Electr 
Newark Electric 
LONG BEACH 
Cal-Tenna Electronic 363 South St NE 6-1239 
Dean's Electronics 2310 American Ave GA 7-0955 
Electronic Supply 3363 Lime St Hdars Pasadena 
General Electric Supply 840 W 12 St 3-5311 
Gough Industries 838 W 12 Hdars Los Angeles 
Graybar Electric 800 W 16 St HE 2-2911 
Kierulff & Co 1760 Pacific Ave Hdars Maywood 
Lynde Electronics 1526 E 4 St 7-4807 
*Scott Radio Supply 266 Alamitos 
LOS ANGELES 
American Electronic 567 S Fairfax Ave WE 6-5181 
Bell Radio Supply 1311 W Florence Ave PL 2-7191 
Calif Sound Prods 7264 Melrose WE 1-1557 
Ceazan J N Co 3535 S Broadway AD 1-9133 
“Federated Purchasers 11275 W Olympia BR 2-0831 
Figart’s Radio 6320 Comm Sloat Dr YO 6218 
Co M S 1012 S Hill St RI 9-9705 
General Elec Supply 700 Turner St MA 5-7141 
Electronics 1632 Venice Blvd RI 9-8188 
Gough Industries 560 S Mission Rd MA 6-2474 
Graybar Electric 210 Anderson AN 3-7282 
Henderson Co 628 N Alvarado DU 2-830] 
Henry Radio 11240 W Olympic Blvd GR 
Hollywood Electronics 7460 Melrose Ave 
Kerwin Co J J 1525 S Flower St PR 532 
Kierulff Electronics 820 W Olympic RI 
K & L Radio Parts 1406 Venice Blvd RI 
Los Angeles Radio 10217 Venice TE 0-5862 
Pacific Television 4032 S Figueroa AD 3-8058 
*Panel Bros 2605 E 4 St AN 2-515] 
t 1715 W 8 St 
721 S Main St VA 3104 
> Equip Dist 1340 S Olive St PR 
Parts Sales 5220 S Vermont PL 
Prod Sales 1501 S Hill RI 9-747 
Spec 1956 S Figueroa St RI 9-72 
jio TV Sup 341 W 18 St RI 8-7131 
Shelley Radio 2008 Westwood GR 7 
nited Radio & Elec 1924 S Grand 
Ur i Sup 1729 S Los Ant 
» Sales Co 4301 S Figuer 
Westinghouse Elec Sup 905 E 2 
MARYSVILLE 


Nhl 
W e 


7185 


St OR 8-7644 
836 S LaBrea OR 4-2366 
Hdars Chicago 


nics 


7-8629 


Fredkin 


GL 


MAYWOOD 
Kierulff & Co 6058 

MENLO PARK 
Peninsula TV 

MERCED 
Dunlar 


MODESTO 


Walker 


& Radio Supo 


Ihsle Radio Hdars Stockton 
ronic Suppliers Hdars F 

Pacific Teletronic & Radio Sup 417 
MONTEREY 

Peninsula TV & Radio Supply 

Wholesale Electronics 229 Alvarado ST 2 
NORTH HOLLYWOOD 

N Hollywood Radio 4212 
OAKLAND 

Brill Co W D 198 10 St TE 2-6100 

Cass Altschuler Co 6038 Telegraph UL 3-7557 

*Elmar Electronics 140 11 St HI 4-7011 


3-7751 


Hdars San Jose 
7642 


Lankershim ST 7-3063 
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PARAMOUNT 
Ley Co E W 
PASADENA 
Dow Rad 1759 
Electronic Supply 2 
Empire Electronic 

PITTSBUR( 
Dunlap R 
POMONA 
Anderson-Ma 
REDWOOD CITY 
Elect Supply 
TV-Radio S$ 
RICHMOND 
Millers Radi 
RIVERSIDE 
Electronic $ 
SACRAMENTO 
Broili-Parks 2225 19 St GI 298 
Capitol Elect 1714 10 St GI 
*Dunlap Whsle Hdars Stocktor 
General Elec Supply 113 
Graybar Electric 
*Kemp Cc 
Meyberg Co Leo J Hdgrs 
Radio Television Prod 
*Sacramento Electronics 
Westinghouse Elec 173¢ 
SALINAS 
Peninsula TV & Radio 
SAN BERNARDINO 
Featherstone Rad 
General Elec Supply 48 ; 
Gough Industries PO Box 222 
Graybar . 
*Inland Electronic Supply 843 Coltor 
Kierulff & Co Hdars Mayw 
SAN DIEGO 
Electric Supplies Dist 43 2 Ave 
Electronic Equip Dist 1228 2 Ave BE 2 
General Elec Supp 450 Ave BE 9-02 
Gough Industries 3255 5 Ave Hdars Los 
Electric ) State St BE 3-136] 
Radio Parts Co 2060 India BE 9-9361 
Radio Specialties Hdqrs Los Angeles 
Shanks & Wright 2045 Kettner BE 9-017¢ 
Western Radio & TV 1415 India St BE 9-0361 
SAN FRANCIS 


Electric 65 Ss H 


Graybar 


29 Market St HE 1-0212 
> St MA 1-8545 


Electric Supply 
Electr l 

Hauer Radio Part 

& Barrett 

*Meyberg Co 

Offenbach 

*Pacif 

*San Fr 


*Smith 


1201 Bryant St UN 4 
750 Alameda St MA 1-5131 
Kar! 281 9 St MA 1-0552 
1850 Miss UN 3-3080 
Gough St MA 1-3400 
1564 Market St KL 2 
Mission St UN 1-4843 
1284 Market UN 3-6000 
789 Stevenson St UN 3-2045 
326 Market St EX 2-2898 
ghouse Potrero UN 1-5051 
le Radio 140 9 St HE 1 


Supply 1424 Market 


Kaemper 


2100 


*Televisior adi ply 


3680 
MA 1-1424 


881 S$ 1 St CY 4-8781 
Fernando St CY 4-0464 
St CY 4-7900 
Fernando CY 7-5858 
SAN LEANDRO 
Millers Ra 
Stvles & E 
SAN MATEO 


Associated 


SAN RAFAEL 
Abbett Co E B 345 
SANTA ANA 
Electronic Supply Hdgrs Pasadena 
Graybar Electric 301 French St KI 3-8309 
Hurley Electronics 1434 S$ Main KI 3-9237 
Radio & TV 207 Oak KI 2-6741 


V ly Hdars Oakland 
gleman 22 ncroft Ave LO 9-9433 
Rad San Francisco 


Francisco GL 3-1130 
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Oregon 

EUGENE 

*Carison Hatton & Hay 971 
Electric 2180 6 Ave 

*United Radio Supply Hdars 
KLAMATH FALLS 

R F Supply 2367 S € 
MEDFORD 

General Electric 

United Radio 

*Walker Co V G 
PORTLAND 

Appliance Whole 600 

*Central Distrs 1131 NW Couch 

Connelly Co F B 905 

Eoff Electric Hdgqrs Salem 

General Electric Supply 

Graybar Electric Park & Flanders 

Home Makers Supply 824 S W 


Graybar 


N W 14 AT € 


300 NW 14 
BR 
18 St 
H & R Radio Sup 5210 NE Sacramento A 


Oak St DI 


NW 12th Ave 


Johnson Co Lou 1506 NW Irving CA 2 


North Pacific Supply 2950 NW 29 
Northwest Radio Supply 110 SE 8 
*Portland Radio 1234 W Stark St 
s Radio 1605 NW Everett 
Electric 33 NW Park Ave 
& Co 937 NW Glisan St 

Supply 720 SE Alder 


aelens 
*Stubb 


Washington 
ABERDEEN 
C & G Radio Supply Co Hdar 
INGHAM 
Waitkus Supply 
BREMERTON 
& GR 


KENNEWICK 
Wible Rad 


OLYMPIA 


SEATTLE 
Central Electronics 23 
Coast Radio 110 Universi 


Ave 
Ave 


Ave 


6641 


BR 


Ay 
) 
CA 


BE 


3 


AT 8647 


BR 
CA 
BE 


CA 8-639 


40 


4 


New West Coast Products 


OSCILLOSCOPE 


Model 627R rack mounting 3 in. 
Oscilloscope, 54% x 11 x 19 in., re- 
sponds from DC to 300 ke and is 
flat from DC to 150 ke. Horizon- 
tal and vertical amplifiers are 


identical and balanced. All oper 
ating controls are grouped for 
maximum efficiency and flexible 
performance. The 3 in. CRT is 
flat-faced and a tight tolerance 
type with recurrent or triggered 
sweep. It expands 8 times tube 
diameter. Hycon Electronics, Inc., 
Pasadena, Calif. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 


for 8-6 


READOUT INDICATORS 
Three new in-line readout indi 
cators, the 5910 Series, for count 
ing instruments, feature all num 
bers in one plane to reduce oper 
ator fatigue and reading errors 
Indicators retain the reading 
while the 
new data, permitting more san 
ples per unit time. Each digit cor 


sists of 


counter accumulates 


a plug-in module formed 


p- board, 2 tubes, 
ays and a printed display panel 
Berkeley Div., Beckman Instru- 
ments, Inc., 2200 Wright Ave., 
Richmond 3, Calif. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 


for 8-299) 


96 


A-D CONVERTER 


New eight-bit sine-cosine ana- 
log-to-digital converter consists of 
two disc-type commutators with 
pick-off brushes. The double-brush 
V-scan system is used to avoid 


ambiguity. The input shaft is 


caled at 360° rev. full-seale in- 
put. Coding is in continuous serial 
binary form in increments of 2-8 
fer values of the functions from 
zero to one. A ninth bit is in- 
cluded to enable the encoding of 
the value one. Librascope, Inc., 
Glendale, Calif. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 


f ) 
rd-o 


TRIMMER POT 


Sealed trimming potentiometer, 
lrimpot Model 230, subminiature 
n size, meets or exceeds Military 
Humidity MIL-E- 
wire- 


Specifications 
Furnished with 
wound or carbon resistance ele- 
ment. Wire-wound unit operates 
135°C, 


SOTOA 
Yolair 


and dissipate 0.4 watts 


\0°C. Serewdriver adjusted 
er 25 turns, with a self-locking 


for stable settings. Allen, 


tt 


Dorsey & Hatfield, Inc., 5010 Sun- 
set Blvd., Los Angeles 27. Tele- 


& ELECTRONIC INDUS- 


Ask for 8-25 


ast page 
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BACKWARD WAVE OSC. 

Model VA-161 miniature back- 
ward wave oscillator is designed 
for modern, miniaturized equip- 
ment. It is instantaneously tuned 
by changing voltage. Operates 


a 


over the normal 8.5 to 9.6 KMC 
radar band on less than 300 v. 
making possible the use of exist- 
ing radar system power supplies. 
Contains a permanent magnet 
Which weighs less than 5 Ibs. 
Tube is approximately 4 x % in. 
Metal and ceramic construction 
Varian Associates, 611 Hansen 
Way, Palo Alto, Calif. Tele-Tech 
& ELECTRONIC INDUSTRIES 
Ask for 8-19). 


TRAVELING WAVE TUBES 


HA-12 S-Band and HA-13 X 
Band traveling wave tubes feature 
broadband operation. Primary 
use for their pulsed power charac- 
teristics is in microwave measure- 
ments and in medium power driver 
applications. Positive grid con 
trol is provided for amplitude 
modulation and AGC. Characteris- 


tics (HA-12): power out—1 w.; 


helix volts—950 v.; cathode cur- 
rent—35 ma.; grid volt—100 v.; 
magnetic field 600 gauss. Hug- 
gins Labs., Inc., 711 Hamilton 
Ave., Menlo Park, Calif. Tele- 
Tech & ELECTRONIC INDUS- 
TRIES (Ask for 8-31) 
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CINCH « STANDARD 
COMPONENTS 


AUTOMATION. ..automatically made, therefore 
made with precision metal and electrical com- 
ponents. CINCH automatically assembled parts 
assure the uniformity and quality mandatory for 
use in AUTOMATION in the end users equipment 


CINCH SUB-MINIATURE SOCK- 


ETS insure positive electrical con 


trol, hold tubes securely in place, 


permit easy maintenance replace 


CINCH SOCKETS 
CINCH MANUFACTURING CORPORATION 
AND 
HOWARD B. JONES DIVISION 
TUBE (RECEIVER, TRANSMITTER AND 

SPECIAL): BATTERY, ALL TYPES 
C-R TUBE 
CRYSTAL 

ELECTROLYTIC 


GLASS TYPE; 4 TO 7 PRONG 
LAMINATED 


INFRA-RED RAY TUBE 
HIGH ALTITUDE AIRBORNE TYPES VIBRATOR 


KINESCOPE; MAGNAL, DUODECAL, PENCIL TUBE TRANSISTOR 
DIHEPTAL DIODE 


ment, yield maximum insulation 


and minimum high frequency loss. 


LOKTAL-MINIATURE-MULTIPLUG- 
NOVAL-OCTAL (MOLDED BAKELITE, 
STEATITE, TEFLON, KEL-F AND 

LAMINATED) 
PLEXICON 
PRINTED CIRCUIT 
SPECIAL SOCKETS TO SPECS 
SUB-MINIATURE; HEARING AID TYPES 
TV; 110V CIRCUIT BREAKAWAY 


Centrally located plants 
at Chicago, Shelbyville, 
Pasadena and St. Louis. 


(SHOWN ENLARGED) 


Quantity production of low loss Mica 
components. Finest molding machines and 
equipment operated under most experienced 
guidance and engineering supervision with 
adequate and unequaled facilities has ad- 
vanced CINCH to the foremost in production 


The CINCH EDGE 

CIRCUIT CONNECTOR 

provides quick, easy 

assembly. Eliminates 

moisture trap. 

Allows more flexible tolerances. 
Lower cost. Available in 
materials for both Military 

and Commercial use. 


W CINCH metal plastic assemblies fully 
perform the service for which they 


of low loss Mica components in quantity 


CINCH-ERIE PLEXICON 
VACUUM TUBE SOCKET: 

With built-in ceramic con 

densers, Plexicon Tube Sock- 

ets, no larger than standard re 
ceiver socket, provide the most ef 
fective method of by-passing — 
with condenser close to tube ele- 
ment providing shortest path to the 
ground . . capacity up to 1,000 
MMF the tube element may be 
coupled or by-passed as desired. 


were designed and often have an- 
ticipated the engineering needs of the future. So that 


today, judged by demand and usage, CINCH components 
are ‘‘the standard". 


CONSULT CINCH 


CINCH MANUFACTURING CORPORATION 


1026 South Homan Ave., Chicago 24, Illinois 
Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 


NEw 


Polystyrene 
Decade Capacitor 


Range: Accuracy : 
0.001 pf to 1.11 uf within +1% for any setting 
} 0.001 
in steps of upf Stectpation Factor: 


insulation Resistance: less than 0.0002 
greater than 1 MMQ 


Dielectric Absorption: or voltage recovery, 0.1% 


Capacitance Constancy: 
values at de and 1 ke within 0.1% 


Voltage Rating: 5000, de or peak 


Zere Capacitance : 
less than 35 uuf 


’ Type 1419-A 
Polystyrene Decade 
Capacitor $195 


The new Type 1419-A Polystyrene 

Decade Capacitor combines the best 

in materials with years of G-R experience 

in the manufacture of precision electrical 
components. This is a superb general-purpose 
laboratory capacitance standard. Extremely low 
dielectric absorption and loss, high constancy of 
capacitance and dissipation factor with frequency, 
and high insulation resistance make 

this a particularly suitable 
component for computer 
and integrator circuits. It is 
a nearly ideal capacitor for 
d-c work. 


aM: 


Each Type 1419-A Polystyrene Decade Capacitor 
contains three Type 980 Decade Capacitor Units. 
These basic Units are constructed to rigid electrical 
and mechanical specifications. They feature: 


© 
* 


\ 


« 


Pa 


x 


. 
Highest Grade, Polystyrene-Wound Ca 4 
pacitors built around an_ eleven-point 
switch; all mounted on heavy aluminum 


frame. 


Newly Developed Switch Has Very Low 
Capacitance and Loss... is rigidly con- 
structed; supporting columns, shaft and 
other switch insulation are all of heat-re- 


Type 980 


Decade Capacitor 


Excellent Long-Time Stability . . . indi 
vidual capacitor units heat-stabilized to ob 
tain performance approaching that of best 
silvered-mica capacitors. 


Complete Hermetic Sealing 
all insulation is of highest available quality. 


sistant polystyrene; whole structure silver 
plated; positive positioning provided by 
cams bearing on phosphor bronze springs. 
(980-P1 switch available separately at $11.) 


.. teflon beads used for terminal lead outs.. 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 


90 West Street NEW YORK 6 
1150 York Road, Abington, Pa. PHILADELPHIA 


For product Information, use i 


ard on last page 


5 13th St., Silver Spring, Md. WASHINGTON, D.C. 
>. Michigan Ave. CHICAGO 5 


° 
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Units may be bought separately to 
be built into tuned circuits, wave fil- 
ters, oscillators, amplifiers, and other 
apparatus. Similar Units, with paper or 
mica dielectric for use where dissipa- 
tion-factor requirements are not 
critical, are also available at lower cost 

Prices range from $26 to $128 
WRITE FOR COMPLETE DATA 


WE SELL DIRECT 
Prices are net, FOB Cambridge 
or West Concord, Mass 


1000 N. Seward St. LOS ANGELES 38 
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don’t 
compromise 


Choose from the industry’s broadest line of Copper-Clad 
laminates - 


See National at 
WESCON 
August 21-24 


Los Angeles 
Pan Pacific 
Auditorium 


Booths 119-120 


Designing complex commutators, 
switching networks, television I.F. 
strips, or toying around with a Dick 
Tracy type wrist radio? Give your- 
self complete design freedom 

choose a National Copper-Clad 


Laminate with just the right mix of 


properties to fit your most exacting 
conditions. 

Check your needs with a National 
Application Engineer. For instance, 
if cost is a factor and ‘ened electrical 
properties all-important, there are 
7 Paper Base Phenolic Resin Grades 
to choose from. For applications ex- 
posed to 
good arc resistance is a factor, there 

1 Melamine Resin Glass Cloth Base 


high temperatures, where 


HERE’S HELP FOR YOU— 
bC 


PHENOLITE 


re « PHENOLI 
Nylon « Pee 


Grade. Silicone Resin Grades provide 
excellent electrical properties with 
best possible heat resistance of all 
National Epoxy Lami- 


nates provide low moisture absorp- 


laminates. 


tion, high are resistance, high tem 
perature resistance and low dielec 
HNP 


Series Laminates provide double bond 


tric losses. And, new Nationa 


strength, assure perfect printed cir- 
cuits in less dip solder time! 

Name your application, give us 
your property mix, there’s top 
quality PHENOLITE Laminate to help 
make your electronic equipment 
to make it lighter ind 
to make it work! 


smaller, 


@ NWNATIONAL 


Handling VULCANIZED FIBRE CO. 


nada: National Fibre Company of Canada, Ltd. + | 
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product information 


use 


ARE YOU, LIKE SYLVANIA, 


G. Hutter, manager of Sylvania's 
| 
esearch Laboratories, under whose 


basic _research.in traveling wave 


o~ } : © carried on, discussing problems 
j . ngineer R. |. Harrison. Dr. Hut is 
WM 


g a Sylvania low level 2000-4000 mc 
amplifier tube in his hands 


When Sylvania started out on a traveling wave tube program, their research engi- 
neers specified PRD test equipment. High quality was an important factor in their 
choice. In addition, they wanted a line of test equipment covering a wide frequency 
range to take care of future developments in higher frequencies. 

If you, like Sylvania, are pushing to higher frequencies, you will be interested 
in PRD’s full coverage and especally in the 


RD MILLIMETER WAVEGUIDE 
TEST EQUIPMENT 


Why? Because: 1. Precision really counts with millimeter equipment 
2. PRD has pioneering experience in this field 
3. The equipment is available now. 


xy , 
Write far 
VV rite [Or 


* Maiti 
(ie ' , —_ ; ’ Complete 
i (oh i : pasha te 
we em f : a ¥ Catalog A 
,) ¢ : nal 


mf 51 
4 . 
Vbylechmc RESEARCH 
& DEVELOPMENT Co., INC. 


Midwest Sales Office: 
202 TILLARY STREET 1 SOUTH NORTHWEST HIGHWAY, PARK RIDGE, ILLINOIS —TAlcott 3-3174 
BROOKLYN 1, 5 ee Western Sales Office: 


Telephone: Ulster 2-6800 737-41, SUITE 7, NO. SEWARD STREET, HOLLYWOOD 38, CAL. —HO 5-5287 


For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES + August 1956 


New film multiplies Corning Type N resistance range 10 times 


on N25-N30 types...closer tolerance TC now available 


i 


Now you can use rugged, stable Corn film and 


the core are impervious to Ask for information on these 
ing Accurate Grade Resistors of high moisture. Eve 


n rough production han other Corning Resistors: 

resistivity in your critical circuits dling and thermal shock of soldering : 5 : 
Corning scientists have developed a will not alter values. Corning Type N Low-Power 35-, 4-, 5-, and /-watt 

new 600 ohms per square resistive film Resistors meet or exceed MIL-R Highest resistance range of any 

This new film, which is integrally 10S09A specifications power resistor 

bonded to the glass core, increases the You can use them in circuits where Type S—Stable performat 

resistance values for each Type N size other precision resistors are unsuitable Meet MIL-R-11804A sp 

as noted above. This table shows you or in the place of costly wire-wound 100,000 ohms 

the new ratings resistors. With their stable, noninduc Type R—High-power 2 or 5 

tive, low-noise characteristics, you can sistors, 7 to 115 watts. Range from 10 

a much improved temperature coeffi use them in test equipment, high to 1,000,000 ohms. Noninductive 

cient. It can be guaranteed to 300 frequency circuits—wherever you're 

ppm/°C. over the temperature range working with low-signal, high-gain 

of 55° ©: to 105°C. referenced amplifier stages 

to 25° ¢ Our 


With this development, you also get 


Type H—High frequency—Standard 
ranges trom 10 to 1,000,000 ohms and 
ratings from 7-140 watts 

‘ catalog sheet details complete Type HP—High-power resistors. 17, 30, 
You get these noninductive resistors information. We'll send it to you with 70. and 150 watts D¢ Tolerances of 
in standard tolerances of 1°, or closer samples and very interesting price lists 2¢ 
if you wish. They are stable, have low at your request. Write us or circle this 
voltage coefficients and noise levels so publication’s reader service number Type WC-5—5 KW water-cooled. Range 
low they are difficult to measure. The 


35 to 300 ohms. Versatile, adaptable 


o or 5%. Range from 30 to 
Megohm 


Other electronic products by Corning Components Department: 


Fixed Glass Capacitors*, Transmitting Capacitors, Canned High-Capaci- 
tance Capacitors, Subminiature Tab-Lead Capacitors, Special Combination 
Capacitors, Direct-Traverse and Midget-Rotary Capacitors*, Metallized 
Glass Inductances, Attenuator Plates 


* Distributed by Erie Resistor Corporation 


x 


¥ CORNING GLASS WORKS, 95-8 Crystal Street, CORNING, Ns Ve 


Components Department, Electrical Products Division 
Comming meant research i Gls 
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...a combination that’s hard to beat! 


Laminated plastics ...for a combination of properties that can’t be beat 


SYNTHANE is a favorite material among engineers, de- 
signers, and product-conscious executives because it pos- 
sesses a combination of many properties. It is light in 
weight, strong; has high dimensional stability, excellent 
electrical properties and chemical resistance. It’s also easy 
to fabricate. 


Printed Circuitry—the quick, error-proof way of 
reproducing circuits—uses Synthane laminated plas- 
tic because of its excellent insulation resistance, 
making it an effective mounting material. It bonds 
securely to metal foil; has high resistance to heat and 
etching acids, has low moisture absorption and high 
mechanical strength; and is easily punched. 


Property combinations! Synthane has 
them... in over 30 individual grades... 
sheets, rods, tubes, moldings and com- 
pletely fabricated parts. Send for free 
illustrated catalog today. 


EASILY MACHINED 


= eN oo 


ra 


a 


TENSILE STRENGTH CHEMICAL RESISTANCE 


SYNTHANE| 
|S 


SYNTHANE CORPORATION, 11 RIVER ROAD, OAKS, PA. 
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r 
For industrial and high temperature Y applications! 


‘Silicon 


power diodes! 


Operating temperature range: —55° C to + 150° C 
PIV ratings from 50 volts to 600 volts 
Rectified DC current range: 100 ma to 1.25 amperes” 


*Mounted on cooling fins. 


IN FULL 
PRODUCTION! 


STUD MOUNTED | A G TAIL LEAD CONSTRUCTION 
| 


International silicon diodes are the result of glee TWO STYLES AVAILABLE 

8 years experience in the development of advanced eal tonne 
rectifier products...all manufactured to the highest standards 

of reliability in the industry! INTERNATIONAL RECTIFIER... 


the complete line-SELENIUM-GERMANIUM- SILICON 


a 

i 
+ a ial 
ie 

< 


international Rectifier 


SS & Rar A AT! Ee oe 
EXECUTIVE OFFICES: EL SEGUNDO, CALIFORNIA + PHONE OREGON 8-6281 


NEW YORK: 132 E. 70TH ST., TRAFALGAR 9-3330+* CHICAGO: 205 W. WACKER DR., FRANKLIN 2-3889 
IN CANADA: ATLAS RADIO CORP., LTD., 50 WINGOLD AVE. W., TORONTO, ONTARIO, RU 1-6174 
THE WORLDS LARGEST SUPPLIER OF INDUSTRIAL METALLIC RECTIFIERS 


—*- —— 


seiwe 

your 
motor 
problems? 


Ss: 


SAVE MONEY, TOO! 


ai 


adapt from Wesrern GEAR's many basic designs 


You can save production dollars by modification of prototype motors, fans and 
blowers, converters, alternators and generators. At the same time, you get the benefit 


she Motors are shown at of proven design ind performance Western Gear's extensive line of motors ranges 
same reduction as this photo from 1 500th to 4 HP, 50 to 1,000 cycles in frequency, any desired voltage, designed 
of standard paper clip 


and ) meet military specifications. Our engineers will gladly help you on any 


rotary electrical equipment problem, show you how our production fac ilities can help 
: 


luct costs. Write for new catalog No, 254-A. Address Western Gear, 
ducts Division, 132 W. Colorado St., Pasadena 1, Calif. 


Lhe difference ts reliability” * Since 1888 


Wesrern Gear : 


ENGINEERS AND MANUFACTURERS 


“After 1000 hours, G-E camera tubes still 
give KATY top performance. Here’s proof!” 


S . A. R. Garrett, Chief Engineer, of furniture, or what have you-—has been tel 
Gud: Station K ATV, Little Rock, Ark.: 


vised for quite a while. 


The monitor picture I’m pointing to originates “Tt looks as if we will standardize on G-E camera 
with a General Electric 5820 that has had over tubes in both our Little Rock and Pine Bluff 
1000 hours’ studio service. I'm holding in my studios. They’ ve proved to be a thrifty invest 
hand another tube we installed. Both are in regular ment... and help us keep picture quality high! 

use, and their reproduction stays sharp, clear, and 


uniform at all times. 


e oO on a ve dis hutor stocks G 
Another feature we like is low image retention Your local G-E  tul listributor stock 


With G-E camera tubes, we are able to get more Broadeast-Designed camera tubes. Phone him for 
F Bod 
hours free of burn in, even when some stationary fast service! Tube Department General Electri 


object a kitchen range being advertised, a prece ( ompany, O¢ henectady 5, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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LOS ANGELES CALIFORNIA 


See us at 
BOOTH 913-914 


%* CUT CORES, Types C and E 


%* TOROIDAL CORES, Cased 


and Uncased 


* BOBBIN CORES 


It's ARNOLD for EVERYTHING in TAPE-WOUND CORES 


Applications 


Let us help you with your core ré¢ 
Pulse and Power 
Transformers, 3-Phase Transformers, 
Magnetic Amplifiers, Current Trans 
formers, Wide-Band Transformers, 
Non-Linear Retard Coils, Reactors, 
Coincident Current Matrix Systems, 
Static Magnetic 


quirements tor 


Memory 
Harmonic Generators, etc. 


For Complele Détails 


Write for Bulletins: 

* SC-107 

* TC-1O1LA 
and uncased 


* TC-108 


Elements, 


Cut Cores, Types C and E 


Toroidal Cores, cased 


Bobbin Cores 


ADDRESS DEPT. T-68 


@eeeeeseeeeeee 


MATERIALS: Deltamax, 4-79 Mo- 
Permalloy, Supermalloy, Mumetal, 


4750, Monimax, Silectron, Permendur: 
all are available for cores depending 
upon the specific properties required. 


GAUGES: The following standard tape 
thicknesses are available for Arnold 
tape wound cores in most of the mag- 
netic materials mentioned above: 
012", .004", ,002” "001", 0005". or 
.00025"'. Bobbin cores are made from 
tape .001”’ to .000125” thick. 


SIZES: Cores weighing from a fraction 


of a gram to many hundreds of pounds 
can be supplied. Toroidal cores are 
made in 27 standard sizes with nylon 
cases, Types “‘C’”’ and “E” cut cores are 
made in a total of 530 standard sizes. 
Many special sizes and shapes of both 
gapless and cut cores are manufactured 
for unusual requirements. 

OTHER PRODUCTS: In addition to 
Tape-Wound Cores, we also produce 
a complete line of Mo-Permalloy 
Powder Cores, Iron Powder Cores, 
and permanent magnets. @ Let us work 
with you. 


Wsw 5818 B 


THE ARNOLD ENGINEERING ((OMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
MI General Office & Plant: Marengo, Illinois 
“~ DISTRICT SALES OFFICES .. . New York: 350 Fifth Ave. 


ta wot? 
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Los Angeles: 3450 Wilshire Blvd. 


Boston: 200 Berkeley St. 


August 1956 


FUSITE introduces “torture-proof” 
solid glass headers with 
V=24 glass | 


greater resistance to mechanical shock 
and vibration 


greater resistance to heat shock 


| 


/ 
» 


Here is the ruggedness you need in glass-to- stay that way without “babying”’ them through 


metal terminals to make production handling your soldering operation and normal! handling. 
simple. These headers come to you without ‘ . : 
; An interfusion of the glass and metal at 
cracks or leaks but more importantly, they ; Pe 
the ring and every pin together with firm but 
carefully controlled compression makes han- 
dling less critical. 
Available in four basic flange types i 
wide variety of sizes and electrode styles and 


arrangements. 


Write for bulletin on this complete new line, Dept. U-5 


These “torture-proof’”’ terminals will be jeature d 
in the Fusite booth at Wescon Shou August 
21-24. Be sure and visit us at Booth #846-7. 
| TERMINALS | 
¥ PROTECT PRODUCT j ee U ) 4 - 
b revvonnanct A DT 3 j CORPORATION 


2 


er 6026 FERNVIEW AVE., CINCINNATI 13, OHIO 


ct information. use inquiry 
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Video Recorder 


(Continued from page 73) 


: 
Con's 3 
: is passed through the necessary 
1 @ Ss Cc y LLO = Cc  @ | e e electronics to provide a video moni- 


tor circuit. The picture appearing 
on the monitor is thus derived from 
the same FM signals which feed 
the heads. Actual current in the 
record heads is indicated by a 
meter on the control panel. Posi- 
tive assurance that normal record- 
ing is in process is thus always 
visible. 


Sound Track 

The sound track is recorded di- 

rectly along the upper edge of the 

two-inch tape in a conventional 

manner. The circuitry and per- 

formance of the sound system are 

comparable in every way to those 

of a professional audio recorder. 

Frequency response and signal-to- 

noise ratio make the fullest pos- 

sible use of the FM_ television 

sound transmission medium. Pres- 

" high ervation of high fidelity sound, 

; long unavailable in delayed tele- 

: vision broadcasts, is an inherent 

1° deep ; : advantage of this magnetic re- 
cording method. 


for Standard ) re 
Multiplexed on the control track 
19” is a narrow-band audio channel, 
! on which may be recorded instruc- 
Relay Rack vere tions for later playback, informa- 
“y tion concerning the “take,” or any 
other spoken cues which the user 
may desire. Its presence in no 
val way influences the function of the 
Rack Mounted Digital VTVM — 


only 54” high. Model 615R has a control, video, or sound tracks. 
broad range of testing 

applications. Highly accurate and 

easy to read. 3-digit display 

reduces interpolation and parallax 

errors. For visual readout or The “live” 
printout applications. 


Performance 
quality of the video 
tape playback is due mainly to two 
inherent advantages over fast 
photographic delay systems. The 
electrical transfer-characteristic of 
the special FM recording process is 
inherently very nearly linear, giv- 
ing faithful reproduction of the 
full gray scale. The _ resolution 
capability of the video tape re- 
corder considerably exceeds that of 
the average TV receiver. 

Thus, when a tape recorded pro- 
gram is telecast, the limitation of 
picture quality will be in the home 
receiver rather than in the trans- 

| mission. Horizontal resolution, de- 


: oats ED HYCON ELECTRONICS, INC., Dept. L8 
Send P. O. Box 749 


Pasadena, California 


TODA y Send the latest catalogs on Models 627R and 615R. 


for latest _ 
catalogs! oe 


Nad 
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Hand holds Eimac 1K015CA local oscillator C Band Klystron, 5300-6000mc 


New EIMAC Microwave Center Opens at Salt Lake City, Utah 
for Research and Production of Local Oscillator Klystrons 


A new microwave facility for Eimac local 
oscillator reflex klystron research and produc- 
tion opened last month at our Salt Lake City, 
Utah plant. For 13 of the 22 year history of 
Eitel-McCullough, Inc., the production excel- 
lence of the Salt Lake City installation has been 
instrumental! in establishing Eimac as the world’s 


largest manufacturer of transmitting tubes. 


And now this production skill and decentral- 
ized location 600 miles from the Pacific Coast 
combines with research specialization to offer 
ready made advantages to users of reflex kly- 
strons. Investigate these Eimac advantages to 
fulfill your requirements for development or 
production of rugged local oscillator micro- 


wave klystrons. 


EITEL-MCCULLOUGH, INC. 


S AN 


Ser UN OO, 


cai Ff Oo RN Tt A 


The World’s Largest Manutacturer of Transmitting Tubes 


August 1956 


For product information, use inquiry card on last page 


les and Service 
Burbank, Calif. 


WHY 
SPARK GAP TUBES 
ARE IMPORTANT- 


and how Bendix Red Bank can help 


you with spark gap problems! 


Bendix Red Bank “Spark Gap” Tubes 
are specially designed to do two big jobs 
in electronic circuits. 

First, to act as a “triggering” switch — 
as on jet ignition systems. Here, Bendix* 
Spark Gaps pass high currents with 
relatively low voltage drop and have the 
advantage of being able to handle high 
voltages in small space. Further, these 
tubes can be made insensitive to ambient 
temperature variations and are not 
normally affected by pressure, altitude, 
or humidity changes. 


The second function of Bendix Spark 
Gaps is as a protective element— guarding 
radar equipment against voltage over- 
load, to name one example. Here, 
Bendix Spark Gaps keep high voltage 
surges from getting through to damage 
circuit components. 


Our design and manufacturing experi- 
ence with spark gap tubes is extremely 
broad. If our extensive line of these 
tubes . . . ranging from 750V to 50KV 
in DC breakdown voltages . . . does 
not already contain a type to fit your 
needs, we are in a position to design one 
to handle the job with the exact degree 
of efficiency that you require. 


To find out more about what we can 
do to help you with your spark gap 
problems, get in touch with RED BANK 
DIVISION, BENDIX AVIATION CORPORA- 
TION, EATONTOWN, NEW JERSEY. 


* TRADEMARK 


“TRIB nh 


DIVISION AVIATION CORPORATION 


» last page 


termined by the bandpass and by 
the constants of American TV 
broadcast standards, is 320 lines. 


Operation 
In function, the video tape re- 
corder is a logical extension of 
present day audio recording prac- 
tices. In common with audio tape 
recorders, it has push-button con- 
trol, re-usability of tape, immedi- 
ate playback, and excellent rela- 
tion of original versus reproduced 
quality. It can, therefore, perform 
for the TV industry something 
like the same revolution which the 
audio magnetic recorder has al- 
ready performed for the radio and 
recording industries. 


Other Applications 

Since the video tape recorder is 
basically a long-playing, wide-band 
recording device which presents at 


Fig. 5: Two-in. video tape compared to con- 
ventional '4-in. audio tape 


its output all of the information 
in a signal 4 me wide with a sig- 
nal-to-noise ratio in excess of 30 
db, it is clear that the unit is 
adaptable for color TV, radar sig- 
nals, computer information, and 
other high-speed data. Engineers 
are already approaching the solu- 
tion to the problem of color TV 
recording, with the eventual aim of 
producing a machine handling 
either monochrome or color. 


10% Price Cut on 
Germanium Rectifiers 


A price reduction averaging 10 
per cent on 5 to 10 amp germanium 
rectifiers has been announced by 
GE. The new prices of the recti- 
fiers bring them within the price 
range of other equivalent dry rec- 
tifiers. 
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MILLIONS OF VARIABLE RESISTORS 


for every commercial and military need 


e A world-wide reputation . . . for economical uniform high 


individual specification. 


Typical Bushing Mounted Controls Typical Ear-Mounted Controls 


2 
Ly 


Molded shaft twist ear mounted 15/16” 
diameter composition 


: Twist ear mounted 15/16” diameter com- 
ne composition with SPST position with flatted shaft for push-on 
# knobs 


Twist ear mounted 15/16” diameter pre- 
set tandem 


Miniaturized clinch ear mounted com- 
position with SPST switch 


A CTS control can be tailored to your specific requirement. Let CTS SPE- 
CIALISTS help solve your current control problems. Write or phone today. 


WEST COAST SUBSIDIARY EAST COAST OFFICE SOUTH AMERICA 
Chicago Telephone of 130 N. Broadway Jose Luis Pontet 
California, Inc Camden 2, New Jersey enos Aires, Argentina 
5 Pasadena Avenue Phone: Woodlawn 6-1668 ntevideo, Uruguay 
South Pasadena, Calif TWX No. Camden NJ 380 Rio de Janeiro, Brazil 
L.A. Phone: Clinton 5-7186 Phila. Phone: Market 7-3129 Sao Paulo, Brazil 

TWX LA 1105 SOUTHWESTERN U.S.A. OTHER EXPORT 
CANADIAN SUBSIDIARY John A. Green Company Sylvan Ginsbury 

C. C. Meredith & Co., Ltd. 137 Parkhouse 8 West 40th Street 
Streetsville, Ontario Dallas 7, Texas New York 18, New York 
Phone: 310 Phone: Riverside 3266 Phone: Pennsylvania 6-8239 


Typical Printed Circuit Controls 


e 315,000 sq. ft. of plant area devoted to variable resistors. 
quality assembly . . . on a precision mass production basis. . . e Exceptionally good delivery cycle .. 
by 1500 skilled, trained-on-the-job specialists . . . to your exact military orders. 


e Write for complete 62 page catalog today. 


. on both commercial and 


Typical Military Controls 


Miniaturized 3/4” diameter 1/2 watt com- 
position 


15/16” diameter composition with water- 
seal between shaft and bushing and 
bushing and panel 


1-1/8” diameter 2 watt composition 


a 
od 


o/ 


1-17/32” diameter 4 watt wirewound 


Variable resistors shown 1/3 actual size 


ELKHART * INDIANA 


The Exclusive Specialists tn Precision Mass Production of Variatle Resistors « Founded 1896 


Now LARGE Fe 
WAVEGUIDE 


For multi-megawatt radar and 
scatter communications equipment 


You can have early delivery on any large waveguide size from 
WR-770 up. Available in straight runs, H-plane and E-plane 
bends, S-bends and other shapes. 


This new I-T-E waveguide is now being specified for both com- 
mercial and military applications. Accepted for major critical 
defense programs. 


Treated aluminum construction resists corrosion. Waveguide is 
sealed against all types of weather and is capable of pressuri- 
zation. Has superior ability to handle highest powers with low 
attenuation. VSWR 1.03 peak over entire range for straight 
sections— proportionately low for other configurations. Avail- 
able with fully engineered waveguide test equipment, plus 
accessories and hardware. Competitively priced. 


Write for complete technical details. I-T-E Circuit Breaker 
Company, Special Products Division, 601 East Erie Avenue, 
Philadelphia 34, Pa. 


One of the smaller “large” waveguide sizes. 


Others measure up to 21 in. major dimension. 


I-T-E CIRCUIT BREAKER COMPANY 
Special Products Division 


For product information, use inquiry card o 
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Relay Tests 


(Continued from page 70) 


selected duration will indicate 
failure. The range of contact sep- 
aration time should be between 
5 to 1000 usec. For convenience, 
it should be possible to select any 
value as the reject levei within 
this range. In addition, the in- 
strumentation should measure 
contact resistance, insulation re- 
sistance, pull-in and drop-out volt- 
age (or current), and other char- 
acteristics which may be critical 
under vibratory conditions repre- 
sentative of the actual operating 
life of the relay. Even though the 
measurements are not a require- 
ment of any current military spe- 
cifications, relays must be ap- 
praised in environments closely 
simulating the expected service 
conditions to attain the magnitude 
of reliability required in airborne 
equipment. 


New Designs 
Relay engineers are recognizing 
shortcomings of the clapper type 
armatures. This recognition is 
evidenced by the increasing num- 
ber of relay designs with plunger 
or balanced rotating-type arma- 
tures. The results are that recent 
designs, such as balanced ro- 
tating-armature relays, have been 
vibrated as high as 35 g accelera- 
tion through a frequency spec- 
trum from 3 to 2000 cps without 
evidence of chatter. Plunger type 
relays are also being successfully 
vibrated at 25 g. A limiting factor 
still seems to be contact springs. 
It is hoped that the information 
presented here demonstrates the 
simplicity of some measures 
which can be used successfully 
toward improving relay reliability 
under airborne operating condi- 
tions. 


Factory Service 
For GE Mobile Equip. 


A new sales policy, under which 
the factory will accept mobile 
radio service contracts, has been 
announced by G. A. Svitek, newly- 
appointed national service man- 
ager for General Electric Com- 
munication Equipment. 
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ARE YOU NOW 
QUALIFIED FOR 
WORK ? 


THEN HERE IS YOUR OPPORTUNITY FOR 
AN ENGINEERING ASSIGNMENT WITH 
THE RCA SERVICE COMPANY! 


. «And you'll be eligible for educational benefits through 
RCA’s liberal Tuition Refund Plan, a real boost toward 
that actual engineering education you're interested in! 
Many other company-paid benefits, of course. Excellent 
starting salaries - pleasant suburban locations + reloca- 
tion expenses paid. 


Which of these engineering fields do you preter: 
e Missile Electronics 

e Navigational Aids Planning & Design 

e@ Naval Electronic Systems Installations Planning 


e Specifications Engineering Writing 


ARRANGE FOR CONFIDENTIAL INTERVIEW WITH 
REPRESENTATIVES OF RCA ENGINEERING MANAGEMENT 
AT A LOCATION CONVENIENT TO YOU 


Please send complete resume to: 


Mr. John R. Weld 

Employment Manager, Dept. Y-7H 
Radio Corporation of America 
Camden 2, New Jersey 


RCA SERVICE CO., INC. 


For product information. use inquiry card on last page 


To the engineer with a 
bent for research... 


WHIRLING WET AIR with tornado 
speed, AiResearch water separator wrings 
it dry...makes sure no vapor enters aire raft 
cabin from the air conditioning system. 


The Garrett Corporation operates foreign aircraft are Garrett 
under the principle that the units — equipped. We have pioneered 
and systems which we research, — such fields as refrigeration sys- 
design and produce must be the tems, pneumatic valves and con- 
best of their kind. trols, temperature controls, cabin 
That’s why we need forward- air compressors, turbine motors, 
looking engineers. Stimulating cas turbine engines, cabin 
assignments in the work you like pressure controls, heat transfer 
best are only part of what we equipment, electro-mechanical 
offer. We pay a premium for equipment, electronic computors 
ability. Youll work with the — and controls. 
finest research and laboratory We are seeking engineers in 
facilities at your disposal...live all categories to help us advance 
in the most desirable areas in our knowledge in these and other 
America — California, Arizona, fields. Send resume of education 
the East Coast. and experience today to: Mr. 
All modern U.S. and many G. D. Bradley 


985! S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 
DIVISIONS 
AIRESEARCH MANUFACTURING, LOS ANGELES * AIRESEARCH MANUFACTURING, PHOENIX 
AIRESEARCH INDUSTRIAL * REX * AERO ENGINEERING 


AIRSUPPLY * AIR CRUISERS * AIRESEARCH AVIATION SERVICE 


Antenna Design 


(Continued from page 8&5 


quires a length of about 5 ft. 

much too great for top or bottom 
locations. Several possibilities are 
indicated and their relative merits 
are being investigated at the pres- 
ent time. One location which ap- 
pears attractive from the pattern 
standpoint is a vertical dipole in 
front of the helicopter, but this 
type of installation will cause some 
inconvenience for engine 
nance crews. Possibly 


mainte- 
a_ better 
alternative is two elements, one on 
each side of the aircraft fed in 
phase. The spacing between each 
element and the side of the aircraft 
must be sufficiently large so that 


a 
satisfactory radiation 


resistance 
can be obtained and yet not 
large so that lobing in the 
zontal plane occurs. 


too 


hori- 


Vertical Whip 

Another possibility appears at- 
tractive with some aircraft which 
have hollow rotor shafts. 
able patterns have heen obtained 
with a vertical whip projecting 
through the top of the rotor drive 
mechanism. With this arrangement, 
the clearance problem is eliminated 
except when storing the helicopter 
in space with limited vertical 
clearance. Possibly a simple dis- 
connect device would suffice, how- 
ever. If all of these approaches are 
found to be impractical, automatic 
matching may be the only remain- 
ing alternative. The weight pen- 
alties attached to this solution have 
not yet been assessed. 

The location of ADF loops follows 
accepted practice. Fig. 5 shows the 
results of electrolytic tank mea- 
surements on a H-21 helicopter. As 
can be seen, there is considerable 
freedom in location of a loop an- 
tenna assuming a possible compen- 
sation in the ADF set of 20 

For sense antennas, a zero tilt 
angle (null directly downward) is 
very desirable. With single rotor 
helicopters the best location is 
usually near the axis of the rotor 
which may necessitate a bottom 
mounting. With restricted clear- 
ances, the standard “T” antenna 
may be undesirable. One possible 
solution is a faired-in top loading 
plate for a vertical antenna. A 
17 in. square plate spaced about 


Accept- 
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Scientist at control box of a Sanford-Bennett High-H-Permeameter 
measures hysteresis loop of Indox ceramic magnet. 


An interview with Dr. Rudolf K. Tenzer, scientist, 


The Indiana Steel Products Company 


BECAUSE PERMANENT MAGNET 
remanence changes, resulting from varying 
temperatures, often necessitate corrections, 
compensations, or allowances, Dr. Tenzer 
undertook a series of studies on the subject. 
Some of the data used by him in answering 
the questions posed below resulted from 
work sponsored by the Wright Air Develop- 
ment Center of the U. S. Air Force. Reprints 
of an article by Dr. Tenzer on the subject 
are available by writing The Indiana Steel 
Products Co., Dept. N-8, Valparaiso, Ind. 


Question: How does the remanence of 
permanent magnets vary with tempera- 
ture? 


Answer: Normally, remanence decreases 
with an increase in temperature... be- 
coming zero at the Curie point, where all 
ferromagnetic properties vanish. 


Question: Does a change in temperature 
result in a permanent change in rema- 
nence? 


Answer: Not necessarily. Investigations 
which we have conducted show that 
temperature effects on ferromagnetic 
materials reveal both non-reversible and 
reversible va,iations. 


Question: Can the result of these influ- 
ences be evaluated? 


Tele-Tech & ELECTRONIC INDUSTRIES 


Answer: Proper measuring techniques 
will evaluate the varia- 
tions as well as the reversible variations. 


non-reversible 


Question: Are non-reversible variations 
permanent changes in the remanence of a 
magnet? 
Answer: Non-reversible variations are 
permanent until the initial remanence is 
restored by remagnetizing. This effect i 

not the same as irreversible metallurgical 
changes which prevent restoration of ini- 
tial remanence by remagnetizing. 


Question: What are reversible variations 
in remanence? 


Answer: When a magnet ha 
lized for a 


been stabi- 
temperature range, 
within this tempera- 
reversible. 


certain 
remanence variations 
ture range are 


THE INDIANA STEEL PRODUCTS COMPANY 


VALPARAISO, INDIANA 


WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS 


August 1956 For 


product information 


Question: How are magnets stabilized 
for a given temperature range? 


Answer: The magnet is exposed to re- 
peated temperature cycling over a given 
range until the non-reversible variation 
becomes zero and remanence at room 
temperature remains the same for each 


additional cycle. 


Question: Can the amount of remanence 
variation with temperature be predicted? 


Answer: Our experiments in this field 
have produced quantitative results which 
can be used in predicting both the reversi- 
ble and the non-reversible variations in 
remanence resulting from temperature 
change. 


Question: Over what temperature range 
can these measurements be applied? 


Answer: Our initial work in this field has 
been carried out in the temperature range 
from —60°C to 350°C. 


Indiana expands research 
and production facilities 


Currently under construction at Valpa- 
raiso, Ind., is a half-million dollar addi- 
tion to the main plant of The Indiana 
Steel Products Co. The new structure will 
provide facilities for expanded research of 
magnetic materials, and increased produc- 
tion of Indox ceramic permanent magnets. 


“Cattle Magnets’’ protect Bossie 
from stomach-aches 


Cows often consume nails, staples and 
wire with their food. This causes a dis- 
order called “hardware disease.” To pre- 
vent it, you can feed Bossie an Indiana 
“Cattle Magnet.’’ The magnet remains ir 
her first 


metal. This keep 


stomach, gathering the stray 


ing to her 


it from pa 


other stomachs (she has four, you know) 


where it can cause great distress. 


INDIANA 
PERMANENT 
MAGNETS 
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3 in. from the skin appears ade- 
quate. 

For marker beacon reception on 
small helicopters, a factor is en- 
countered which with larger air- 
craft need not be considered. The 
antenna on the aircraft is polarized 
with the electric vector along the 
line of flight. In other words, it is 
parallel to the fore and aft axis of 

, % | the helicopter. At 75 MC. a wave- 
\ ag length is about 13 ft. With the 
MINIATURE POWER RESISTORS | smaller helicopters this means an 
NEW smaller sizes—ADDITIONAL wattage range over-all length of 2 or 3 wave- 
For all applications where the equipment must survive lengths. Pattern measureme nt " 
the most severe environmental, shock, and vibration show that the signal downward will, 
conditions. in general, not be single lobed but 
Smallest in size; completely welded from terminal to will have several lobes with depres- 
terminal; silicone sealed, offering high di-electric ‘ : 
strength, maximum heat dissipation, and maximum sions between in the order of three 
resistance to abrasion; impervious to moisture, salt : to six db deep. The resulting effect 
ions, and gases. on the marker beacon operation has 


. 9 ws ° OR 2 watts: 5-2 2 watts: , 
RS-2A, 2 watts; RS-2B, 2 watts; RS-2, 2 watts; not yet been determined. 


RS-5, 5 watts; RS-7, 7 watts; RS-10, 10 watts. 

e Temperature coefficient 0.00002/ Deg. C iG . 

e Ranges from 0.05 ohm to 55,000 ohms, depending ai Rotor Modulation 
on type \ 

e Tolerances 0.05%, 0.1%, 0.25%, 0.5%, 1% 0.9% 


Conform to applicable JAN and MIL Specifications 


An even greater departure from 
conventional fixed-wing antenna de- 


saeceinmeeesns sign techniques is caused by the 
Write for Bulletin R-23A xpo' op : 
> Ac plgeetaaita Pan-Mar Corp. movement of the rotor blades. Rotor 
1270 Broadway x : 
New York 1, N.Y. modulation adds another factor to 


a tse, the basic variables of pattern and 
6 Alcina Ave., Toronto impedance characteristics which 
must be considered by the antenna 
development engineer. 


i Fig. 1 shows the amplitude mod- 
Engineers who know es ulation produced with a short verti- 
SPECIFY —— i cal stub top loaded with a horizon- 

fi htt eenail ogi tte P tal bar with two different orienta- 

5 al tions. Fortunately, laboratory mea- 
surements indicate that the effect 
of rotor modulation of this magni- 
tude on present day FM receivers 
and transmitters is negligible. 
Operational experience confirms 
these measurements. Even ampli- 
tude modulated VHF and UHF 
at communication does not seem to be 
oa. ical greatly affected by the rotor move- 


Se EP ey | = 


‘A-27 SUPERFINE ments. 


\ LOW- LOSS RF LACQU ER Modulation Plotting 


Although in most instances, ro- 
* Q-Max, an extremely low loss dielectric impregnating and tor modulation does not seriously 


coating composition, is formulated specifically for applica- degrade communication system per- 
tion to VHF and UHF components. It penetrates deeply, 


"Registered 
Trademark 


seals out moisture, provides a surface finish, imparts formance, some navigational sys- 
rigidity and promotes stability of the electrical constants tems are adversely affected. Stan- 


of high frequency circuits. Its effect upon the “Q” of RF 


windines ik acaaaieal ‘igi! ford Research Institute has devel- 
| ° ° 
ere — ene oped equipment for automatically 


» — oe eal by dipping or brushing, dries plotting both the modulation en- 
. ; quickly, agheres weil; meets most temperature require- | wa — > ar ic ¢ 
IDEAL COIL ments. Q-Max is industry's standard RF lacquer. Engineers velope and the harmonic compo- 


IMPREGNANT who know specify Q-Max! Write for new illustrated catalog. nents. 


COMMUNICATION PRODUCTS COMPANY + INC & iP 


MARLBORO, NEW JERSEY —Telephone: FReehold 8-1880 


The modulation envelope is 
plotted by rotating the rotor blades 
while recording a pattern in the 
| normal fashion. The model itself 
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is rotated slowly and the rotor is 
rotated, by a small motor within 
the model, at a speed sufficiently 
slow so that the recorder pen will 
follow the maximum excursions 
caused by the modulation. The 
maximum usable model rotor speed 
will, of course, depend upon the 
modulation amplitude encountered 
with a given antenna installation. 


Harmonic Modulation 


The percentage of modulation 
contributed by the fundamental 
frequency and each of its harmonics 
can be measured by the use of 
special equipment in conjunction 
with the polar recorder. This ad- 
ditional equipment consists basical- 
ly of: (1) a synchronous motor 
which drives the rotor at a constant 
speed; (2) a high gain amplifier 
which contains an automatic gain 
control circuit and (3) a series of 
narrow-band filters by which the 
fundamental modulation frequency 
of any of its various harmonics 
can be selected. The automatic gain 
control circuit removes the effect 
of the pattern. In other words, it 
becomes a circle; hence, by select- 
ing the desired filter the relative 
level of the fundamental harmonics 
can be plotted automatically as the 
model is rotated. 

A noteworthy example of a sys- 
tem which is degraded by rotor 
modulation is the vor, where the 
standard receiver compares the 
relative phase of 30-cps FM and 30- 
cps AM components to obtain direc- 
tional information. Any 30-ceps 
modulation introduced by the rotor 
blades will cause an error in the in- 
dicated bearing. The H-19 heli- 
copter is particularly susceptible to 
vor rotor modulation interference 
(See Fig 6), because its three- 
bladed rotor is driven at speeds 
near 200 rpm when cruising, there- 
by leading to a third-harmonic com- 
ponent of rotor modulation near 30 
eps. A standard voR antenna in- 
stallation for this aircraft utilizes a 
“ram’s horn” antenna mounted on 
top of the tail boom. Radiation pat- 
tern measurements for this instal- 
lation indicated that good omni- 
directional coverage was provided, 
since the gain on the horizon was, 
on the average, only slightly less 
than an isotrepe and never dropped 
to less thau 6 db below isotropic 
gain. However, the critical third- 
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Your answer for smooth torque without stripping! 


NEW TORKRITE tubing is now scientifically brushed and 
lubricated to give that extra protection which ensures 
better performance. 


IMPROVED TORKRITE is internally threaded and embossed 


to provide a smooth and constant torque action, engi- 


neered to meet every requirement. 


ONLY TORKRITE COIL FORMS have these NEW built-in 


qualities. 


* * * 


Write for our latest brochure showing com- 
plete line of CLEVELITE* Phenolic tubing. 


* Reg. U.S. Pat. Off. 


CLEVELAND CONTAINER |= 


MPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT + MEMPHIS « PLYMOUTH, WIS. + OGDENSBURG, N.Y. « JAMESBURG, WJ. « LOS ANGELES 


ABRASIVE DIVISION at CLEVELAND, OHIO 
Cleveland Container Canada, Lid., Prescott and Toronto, Ont. 


Representatives: 
WEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, W. J. 
NEW ENGLAND: . S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 
CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICACO 
WEST COAST: IRV. M. COCHRANE CO., 468 S. ALVARADO ST., LOS ANGELES 
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LOCKIHEED NITISSILE RESEARCH CENTER 


NEARS COMPLETION AT PALO ALTO 


Scientists and engineers soon will transfer research and 

development on a number of highly significant projects to new 

laboratories on Stanford University’s Industrial Park in f, Uy, f 
Palo Alto, California. They are the first step in a <_< 
eI AND ICO ARERR ROR. MISSILE SYSTEMS DIVISION 
Advanced research and development will be carried on in more 

than 40 areas of endeavor, including upper atmosphere problems, research and engineering staff 
nuclear physics, ultrasonic aerodynamics, heat problems, 
applications of new and rare materials, propulsion, advanced LOCKHEED AIRCRAFT CORPORATION 
electronics and outer space theory. 

The ideal academic and technical environment and living VAN NUYS+ PALA) ALTO: SUNNYVALE 
conditions weighed heavily in the selection of Palo Alto 

as the site for the new laboratories. Se eee 


The expansion program has created a number of new 
positions for scientists and engineers of exceptional ability 
in virtually every field of endeavor. Inquiries are invited. 


WESCON SITIIOW 


Los Angeles 
August 21-24 


A. A. Daush and senior members 
of the technical staff will be 
available for consultation at the 
convention hotel. 

Phone DUnkirk 5-3286. 


Significant developments at 
Lockheed Missile Systems Division 
have created new openings on our 
staff in the following fields: 


#® Instrumentation and telemetering 


Integration of ground and 
flight test data to evaluate 
dynamic performance 


RF propagation, microwave and 
antenna research and development 


Advanced electronics and radar 


systems 


Analytical systems analysis of 
guidance and control problems 
Design and packaging of 


electromechanical systems 


NATIONAL, 
TELENIVTERING 
CONFERENCE 


q 


Los Angeles 


Aueust 20-2 / 


L. A. G. ter Veen, R. B. Morg 
and senior members of the 
technical staff will be av: 
consultation at the con) 

Phone Michigan 0442 


Nip 


ne 


MISSELE SYSTENIS DIN sf 


KLEINS 


For Every Electrical Need 


By using the plier exactly suited to the 


job, work improves and time is saved. 


There is a style and size of Klein Plier 
made to meet every need of linemen, 


electricians, good workmen everywhere. 


C25 


201 


The name Klein has stood for the finest 
pliers for a century... that’s why Klein 
is the standard of comparison by which 
other pliers are judged. Be sure your 


order for pliers specifies Kleins. 


LQ 


213-9NE 


Y 
bee 


301 


P 


ZL 


A 9G 


301-6-SCP 


220 


Pocket Tool Guide 


Send for this Pocket Tool 


Guide listing Klein Pliers 
and giving valuable in 


formauon. 


of the plier 


in open position and frees the inside 


NEW COIL SPRING PLIERS 
= << 


| 


—e 


= 


Many Klein Pliers are available with 
a coil spring set close to the hinge 
The spring is guaranteed for the life 


It always keeps the jaws 


of the handles of any obstruction 


Ask your supplier 
Foreign Distributor: International Standard Electric Corp., New York 


“Since 1857" 


oom BO ELE EN coca 


7200 McCORMICK ROAD » 


CHICAGO 45, ILLINOIS 


Accent on VERSATILITY! 


TDI MINIATURE CHECKOUT STATIONS 


Field Use 


cirborne 


Application _Installation 


missile checkout aircraft 
ground aircraft tracking jeeps 


Operational with 


pen recorders 

tape recorders 
oscillographs 
photographic equipment 


marine missile tracking autos 
general remote trailers 


instrumentation ships 


Accurate « Stable « Simplified « Ruggedized 


TDI Type 2201A Miniature Subcarrier Discrim 
compact, twin-tee feedback type designed for 
separation of all subcarrier signals in t 


TDI Type 2201C Miniature Subcarrier Discriminator 
same design features as 2201A with meter on 
nt panel, connector in rear, plug-in submini 

band. Basic chassis accommodates any frequency ature tubes, no dust cover. Width 5%’, Depth 

Fectures outstanding stability, linearity and sensi Height 3%'’, Weight 74 Ibs 


ivi. Width S16", Depth WH", Neigh 2+. aoe as at WESC, Reeth GIT 


Weight 7% Ibs 


TELE-DYNAMICS INC. 


Formerly, Raymond Rosen Engineering Products, lac. 
32nd & Walnut Streets, Philadelphia 4, Pennsylvania 
15016 Ventura Boulevard, Sherman Oaks, California 


(*) WELME 


ilititatel 
METAL FILM RESISTORS 


The Welwyn Welmet provides considerably greater 
stability than is obtainable in deposited carbon types. 
A Welmet, in fact, closely approximates the stability of 


a wire-wound resistor, yet is smaller in size and lower 
in cost. 


hbitiditid 


Resistance Range Temperature Coefficient 

Tolerance .. . +1%, +2% or +5 The te nperature coefficient depends on 
erance in matched pairs can t resistance value, and lies between 300 
supplied to special order 2 a 

Stability . . . The resistance value will 

more than 0.05% 

of six months 

Siability Under Load The long t 1 Welmet res 


f Welwy stors are available 


the higher temperature 


the stated range 


wntities for test and 
loading will not exceed 


y purpose 


Complete specifications and | 


prices on request Dept. PH-8 
Welwyn International, 


3355 Edgecliff Terrace, Cleveland 11, Ohio 


Ine. 


manufactured in [ and and Canada 


PRECISION QUALITY 


cOMMoneNts 


OF TUNGSTEN, 
MOLY, NICKEL CLAD WIRE, 
ALLOYS, KOVAR 


Quality controlled 

throughout production with 

Tungsten hard glass leads produced 

under General Electric Timing Control. 

Each tungsten lead is microspecially 

inspected for flaws. DKE offers highest 

quality and LOW PRICES. Send 

drawings for quotations and let us 
prove the economy of our prices. 


IT'S THE LEAD YOU GET 
THAT PUTS YOU AHEAD 


Our Leads Are Made on 
High Speed Automatic 


Machinery 


DKE Hydrogen Thyratron 
Tube Bases Up to 6.50” 


CALL OR WRITE FOR QUOTATIONS 
ON YOUR SPECIFIC REQUIREMENTS 


rHe BIGINBETING co 


27 WRIGHT ST., NEWARK 5,N.J. 
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Antenna Design engineers "= physicists 


(Continued from page 117) 


harmonic component contributed 
over 10 per cent modulation at some 


NE pportuntties at 
azimuth angles. This modulation = es 
percentage will produce a + 8° to Oro a | Nn iVerel Q 
12° swing of the OBS and OBI indi- 


cators with engine speeds from CALIFORNIA 
193 to 207 rpm. With balanced half H\\| "¥ 

loops mounted on each side ef the 
fin behind the cockpit and below 
the tail boom, this modulation can 
be reduced to less than 5%. This 
reduction, together with simple cir- 
cuit modifications to the OBS and 
OBI indicator circuits, results in a 
maximum swing of + 8° over the 
more limited range of engine speeds WORK IN A VA C AT | 0 N LA N D 

of 198 to 202 rpm. 

With ADF systems, a correspond. (your family will love year-round outdoor living) g 
ing critical frequency is the modu- Hl y A VAN Y ae 
lation employed in the receiver that W LE ou 2 cE OUR CAREER 
is used to drive the loop servo mo- This new Motorola Research Laboratory is expanding— 
tor. If sufficient modulation is creating outstanding career opportunities for engineers, 
introduced on the sense antenna at working on military research and development principally 
this frequency by the rotor blade related to guided missiles and weapons systems. You'll 

rn. enjoy working in air conditioned comfort and well instru- 
rotation a serious bearing error mented laboratories ... with liberal employee benefits, 
can result. However, the modula- including an attractive profit sharing plan. 
tion frequencies used in presently Here in relaxing Riverside you'll find planned communities, 
available equipment are sufficiently with modern shopping centers, advanced schools, and many 

; : fine buys in homes available (moving and travelling expenses 
high so that the rotor modulation paid for family). Living will be easier and more fun in River- 
does not degrade the performance side, where there’s more room to grow. 
appreciably. If the number of 
blades or the rotor speeds are in- 


MOTOROLA IN RIVERSIDE HAS OPENINGS FOR: 


Electronic Engineers, Mechanical Engineers, Physicists 


creased, or if new equipment is and Mathematicians. 
designed using lower modulation 
frequencies, this factor may be of 


importance. 


Research Laboratory 
Military Operation Analysis Microwave Systems 
Analog Computor Flight Simulation Missile Systems 
Digital Computor Analysis Circuit Design 
Digital Computor Design Servo Mechanisms 
Freq. Meter Dynamics Analysis Aerophysics 


e for above positions write to: 
(Continued from page 87) Mr. ¢: Koziol 


8330 Indiana po Riverside, Calif. 


lation waveform of Fig. 4. The Excellent opportunities in PHOENIX and CHICAGO 
microwave output from the kly- OPEN'NGS IN PHOENIX OPENINGS IN CHICAGO 
stron was applied to the transfer % 
: ‘ , Electronic Engineers, Mechanical Engineers, 
oscillator. That instrument was Physicists, Metallurgists & Chemists. a 
: icat , Mi . 
then tuned so that the microwave RESEARCH LABORATORY SEMI-CONDUCTOR DIVISION Cane nay Saver arere 
signal ag heterody 1 dow Microwave Antennas Transistor Application Radar and Military equipment, 
signal was eterodyned down to Pulse and Video Circuitry Transistor Devices Television (Color), Radio Engineer- 
i oh Thic F eas ee Radar Systems Design lid Stat i : 
70 ke. This frequency contained Cirevit Design rome r toeed ing and Field Engineering. 
the same frequency excursions —— 
; oa - — Producti ineeri or above positions write 
present in the original microwave Transistor Applications sea atte yO — — 


For above positions write For above positions write 


Challenging positions in Two-Way 


Metallurgical Engineering 


signal. ‘s Mr. C. Coulter Mr. V. Sorenson Mr. L. B. Wrenn 
The 70 ke frequency was then 3102 N, Séth St., S005 E, McDowell Rd., 4501 ‘Auguste Bivd. 

applied to the new frequency Phoenix, Ariz. Phoenix, Ariz. Chicago 51, lil. 

meter, which measured the aver- 

age frequency. In addition, for 

each cycle of the 70 ke frequency, 


the meter produced a_ standard MO 7 ORO A 
voltage pulse. Since the 70 ke 


frequency contained a frequency 
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excursion, these pulses appeared 

in time as shown in Fig 6 (b). 

The original deviation waveform 

How can can thus be recovered by averag- 

| ing the pulses with a suitable low- 

AMPERE X° pass filter, as indicated in Fig. 
| 6 (ec). 

make so many 3 The amount of deviation can be 

« determined readily, since the peak- 

4X-150's so fast to-peak amplitude of the varia- 

with such tions in the short-time average 

level will be exactly proportional 

uniformity ? to the deviation. The amplitude 

ee are and width of the pulses is such 

as to give a d-c output level of —10 

volts at the filter output for a full- 

scale reading on the meter. The 

applied frequency of 70 ke results 


AAPEUADAR AAA AAA AAAA 


JV VV VV VV VV VY 


ONE 


{AMT 


AVERAGE VOLTAGE (-20V MAX FOR FULL SCALE FREQ ) 


5008 OUTPUT PULSES BEFORE FILTERING 


” PRECISION AUTOMATION 


is the answer! 


The sensational automatic exhaust machine 
recently developed by AMPEREX speeds up pro- 
duction of JAN approved 4X-150 series RF power 
amplifier tetrodes by a factor of four... helps 
achieve unprecedentedly uniform emission and 
life characteristics . . . yet leaves time for indi- 
vidual testing of each tube beyond JAN specifica- in a 7/10 full-scale reading on the 
tions! Precision automation at AMPEREX means 
higher performance and more rigid quality con- : F 

trol because of, not in spite of, mass istered el of 0.1 volt d-c/ke. By measuring 


Any AMPEREX 4X-150 will perform exactly like all the peak-to-peak amplitude of the 
its mates produced the same day . . . exactly varying component of the d-c out- 
like the many t] Sk 11 , res » : ‘ 2 
Ke many thousands produced the same month. put with an oscilloscope, the de- 
viation of 15 ke was obtained. 
AMPEREX 4X-150 TYPES re 
While the above approach to 
f-m measurements is not new, the 
Exclusive all-molybdenum grid structure —- for versatility of the setup and the 
exceptional rigidity and mechanical strength. paras . 
ease with which measurements are 
High-purity special-alloy cathode for extended P ml 
tube life through greatly reduced contamination. made are considerable. The low- 
| ney e “ill AMPEREX-pioneered powdered-glass stem — for est carrier on which f-m could be 


Fig. 6: Waveforms at (a) input, (b) pulse 
conversion stage, and (c) output of frequency 
meter 


100 ke range or an output voltage 


custom quality through mass production 


| high resistance to thermal and mechanical shoc z ‘ 7 2 ea 
oe ] als ¢ to thermal and mechanical shock. detected is fixed in the vicinity of 

Exclusive corrosion-proof silver plating on all ’ . 7 
euternal metal. surfeces — for maximum protec 10 cps by the lowest range of the 
tion under exposure, frequency meter. The highest car- 
rier frequency can be above 12 
Ij not available from r favorite Electronic Parts Distributor, write to: kme when a transfer oscillator is 
used. Readout is also simple since 

Amperex ELECTRONIC CORP. 


an oscilloscope or voltmeter can be 
230 DUFFY AVENUE, HICKSVILLE, LONG ISLAND, N. Y. an oscilloscope or voltmeter can be 
made to read directly in ke per 


For product infermation, use ir 
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division. Non-technical personnel 
can thus make rapid measurements 
in production work, since the only 
judgment required is to determine 
whether the deviation exceeds a 
pre-determined level. If an oscil- 
loscope is used, any unusual pat- 
terns will be seen and can be in- 
vestigated. 

For laboratory work simplicity 
may not be the most valued fea- 
ture of an f-m measurement set- 
up, but flexibility is very im- 
portant. The ability to measure 
small f-m deviations directly on al- 
most any carrier frequency with 
ease and accuracy is valuable in- 
deed. Further, the arrangement 
has the advantage over a_peak- 
reading modulation meter that 
waveform and frequency com- 
ponents can be determined. 


Spark Gap 


Continued from page 81) 


impedance matching transformers 
can also develop high secondary or 
primary voltages if the load fails 
ov is removed for any reason. Pro- 


+ 


tection against this type of dam- 
age is shown in Fig. 3. 

Capacitors, pulse forming net- 
works, and by-pass units may be 
protected against surges as shown 
in Fig. 4. 

Instrument failure in high volt- 
age circuits can cause dangerously 
high voltages to appear at unex- 
pected points. In the circuit of 
Fig. 5, should the ammeter or the 
voltmeter develop an open, the 
total circuit voltage will appear 
across the meter terminals. This 
hazard can be controlled by safety 
gaps placed as shown. 

In all cases of protection of com- 
ponents by safety gaps, the effect 
of the gap discharge on the circuit 
and the resultant fault current on 
the gap must be considered. In the 
case where the normal circuit op- 
erating voltage is below the extin- 
guishing voltage of the gap, the 
circuit will probably recover after 
the surge has passed. This would 
be the condition normally encoun- 
tered in Fig. 2, choke or induc- 
tance protection. The safety gap in 
this case need carry only the surge 
energy. In the case where a heavy 
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offering 
you 1 


deposited carbon resistors 


STANDARD - MOLDED - HERMETICALLY SEALED 


Electra is a pioneer and today a recognized leader in the manu- 
facture of Deposited Carbon Resistors. Production runs into tens of 
thousands of resistors every day. And reflected in every shipment is 
a degree of manufacturing skill made possible only by this pioneer 


work and production leadership. 


This skill, coupled with devotion to exacting quality control, is 
making possible new and brighter horizons of reliability. In Electra 
Deposited Carbon Resistors you get precision, small physical size, a 
wide range of resistance values and low cost. You get all this, plus 
Electra reliability. Put Electra reliability into your products. It costs 
no more. Write today for complete details. Made to meet or exceed 


specifications MIL-R-10509A and proposed MIL-R-10509B. 


MANUFACTURING COMPANY 


4051 Broadway, Kansas City, Mo. 


WEstport 1-6864 


i i iis | 


Please send me details on Electra Deposited Carbon Resistors. 
Standard Molded Hermetically Sealed 


Name 


Company 


Street 


City Stat 
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drift-free os 
MICROMAG 


~ size: 4" x 1%" x 2%" 
weight: less than 7 oz. 


LOW-LEVEL MAGNETIC 
D. C. SIGNAL AMPLIFIER 


for thermocouple and strain gage 
applications in telemetering systems 


RUGGED, ALL-MAGNETIC construction assures exceptional sta- 
bility under the most severe conditions. No moving parts, no fragile 
elements. Unit withstands extreme vibration and shock without 
introducing spurious noise, and delivers reliable performance in 
high environmental temperatures. Produces 5 VDC output from 
1 millivolt DC input, with exceedingly high gain stability. Used 
in all major aircraft and missile instrumentation projects as well 
as for temperature and strain measurements in industrial and 
medical applications. 


FEATURES 
* Gain change of less than 2% for * No tubes — no warm-up time, 
temperature change of 100° C. generates no heat. 


¢ Gain change of less than 12% for line « Power requirements less than 
voltage changes from 105 to 125 volts. 10 milliwatts. 


¢ High DC voltage gain, ripple-free. eT 
5 VDC output from 1 millivolt DC input. emperature compensated control circuit. 


¢ Responds only to DC; signal sensitivity * Hermetically sealed in thermosetting 
10 -!2 watts plastic. 


* No pickup —no lead shielding required. * Magnetically shielded. 
¢ All magnetic — maintenance-free. * Long life, extremely rugged and reliable. 
* Response time 40 milliseconds. * Operates from standard 400-cycle supply. 


for further information, write for Bulletin EB-201-A 
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VISIT OUR BOOTH #211 WESCON SHOW 


follow through current will con- 
tinue after the surge has passed, 
as might occur in Fig. 4, or a con- 
tinuous fault current as in Figs. 3 
and 4, the continuous dissipation 
rating of the gap must sustain this 
current long enough to permit a 
circuit breaker or a fuse to 
operate. 

As a switch in an operation cir- 
cuit, a spark gap can provide re- 
peated operations with relatively 
little change in characteristics if 
it is run within its ratings. The 
circuit of Fig. 6 shows a method of 


Fig. 7: Commercial spark gap unit 


producing high voltage pulses. The 
capacitor charges through the 
resistance and periodically dis- 
charges through the spark gap. 
The pulse thus formed is stepped 
up through the transformer. 

The addition of a third electrode 
to the spark gap produces a unit 
which can be triggered and be- 
comes more like the conventional 
thyratron although capable of car- 
rying much higher peak currents. 

Sealed spark gaps are presently 
capable of withstanding operation 
between +600°F and —100°F tem- 
perature range. Static breakdown 
voltage tolerances can be held as 
close as those commonly associ- 
ated with panel type instruments 
although a 10% tolerance is gen- 
erally suitable for most applica- 
tions. 


New RETMA President 
Dr. W. R. G. Baker, vice presi- 
dent of GE, was elected RETMA 
president at the annual RETMA 
Convention in Chicago. Dr. Baker 
has headed the Association’s engi- 
neering activities since 1934. 
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Remote Amplifier 


(Continued from page 74 


a 22 v. battery to get sufficient out- 
put with T2. A load line drawn for 
a 15,000 ohm load, for a CK722 
transistor, shows a wide excursion 
of collector voltage with a _ rela- 
tively small base current and col- 
lector current change, indicating a 
small driving voltage is required 
and a very low collector current 
needed at the operating point. Also, 
operating voltage is not critical. 
Thus battery aging should not have 
much of an effect on distortion. The 
operating point for the collector of 


Completed hand-size transistor amplifier 


each transistor in the last stage is 2 
ma at 22 v. Total amplifier drain, 
all stages, is about 5 ma. A program 
output of +4 v.u. is easily obtained 
under these conditions. 

Frequency response of the ampli- 
fier is shown in Fig. 2. Measure- 
ment was made with 250 ohms input 
and the output loaded at 600 ohms. 
Distortion is shown in Fig. 3. Meas- 
urements were made at normal 
program output. Noise is very close 
to 50 db below normal program out- 
put. 

Temperature changes in the trans- 
istors during operation under the 
above conditions are very small and 
the collector current remains suffi- 
ciently stable. Collector dissipation 
is well within limits. Also, the feed- 
back resistors R9 and R10 have a 
stabilizing effect 


The amplifier described is a high 
quality, rugged and dependable 
piece of equipment. It is hoped it 
will contribute to better, more de- 
pendable, and less complicated re- 
mote broadcasts. 
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a 
MODEL $-12-C y 


INDIVIDUAL 
SYSTEMS 
ADAPTATIONS 


SIZE: 
ee nie" WESCON SHOW BOOTH No. 1003 


ANOTHER EXAMPLE of Waianae PIONEERING... 


The S-12-C series of Systems RAKSCOPES have been developed for 
the dual purpose of monitoring and troubleshooting of rack-mounted equip- 
ment. These oscilloscopes obtain a new degree of flexibility with the mul- 
tiple input selector making possible selection of different signal sources. 
This optional vertical input selector, with built-in attenuators, selects either 
front panel connectors for troubleshooting or rear mounted connectors for 
systems monitoring. This permits the omission of an entire switching panel 
from an overall system resulting in circuit and space economies. A rug- 
gedized construction philosophy has been carried throughout. Vertical and 
horizontal amplifiers are identical,each having a frequency response from 
de to 700 ke (—2 db). Their sensitivities are 50 and 72 millivolts rms per 
inch of deflection. Signal amplitude calibration employs a direct reading 
meter. The time base is operative in either trigger or repetitive modes with 
a range from '%-cycle to 50 ke. Synchronization is independent of polarity 
Sync. lockout circuits are employed for stable operation over wide range of 
writing speeds and amplitudes. A unique plug-in elliptical sweep network 
makes frequency calibrations more simplified. Power requirements: 105-125 
volts, 50 to 400 cycles. Accessory probes available; attenuator and amplifier 
types. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE MANUFACTURERS OF 


PANELSCOPE* 
$-4-C SAR PULSESCOPE 
$-5-C LAB PULSESCOPE* 
$-11-A INDUSTRIAL POCKETSCOPE® 
$-12-B JANized RAKSCOPE* 
$-12-C SYSTEMS RAKSCOPE* 
$-14-A HIGH GAIN POCKETSCOPE* 
$-14-8 WIDE BAND POCKETSCOPE’ 
$-14-C COMPUTER POCKETSCOPE” 
$-15-A TWIN TUBE POCKETSCOPE® 
RAYONIC® Cathode Ray Tubes 
and Other Associoted Equipment 

*T. Mm. REG. 


A 
WATERMAN PRODUCTS 


For product information, 
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Quick Service 
For West Coast ‘ 
Customers . . 


Manufacturing facilities set up on the 
West Coast give rectifier users quick 
service on both special and standard 
designs. Standard UNION selenium 
rectifier cells, pencil type, range in size 
from 14” to 1%” diameter, rated from 
2.5 to 40.0 milliamperes per cell, and 
stack type, 1” x 1” to 5” x 6”, rated from 
.180 to 10.0 amperes per cell on a single- 
phase, full-wave bridge basis. Special 
combinations can be made to fit practi- 
cally any current and voltage conver- 
sion requirements in various housings 
or special shapes. Ask for Bulletin 1007. 


A wide variety of UNION Ac-De Mini- 
ature Relays, with all the standard 
mountings, are stocked for immediate 
shipment. Contacts are gold alloy or 
palladium. Coil resistances up to 10,000 
ohms. Vibration resistance up to 2,000 
cycles at 30 G’s and shock in excess of 
50 G’s. Ask for bulletin 1010. 


If you need a special design of selenium 
rectifier to fit your application,or minia- 
ture relays from stock, just pick up your 
telephone and call the UNION repre- 
sentative— 


Carl E. Holmes Company 
107 North Avenue 64 

Los Angeles 42, California 
Telephone: Clinton 6-2255 


Years sil 


‘. 


Microwave 
(Continued from page 90 


microwave equipment with respect 
to intermodulation distortion must 
be provided by the microwave 
manufacturer. This data is needed 
by the transmission engineer be- 
fore he can design a system con- 
sistent with the established trans- 
mission standards. A typical mi- 
crowave system loaded with 120 
telephone channels, operating in 
accordance with accepted loading 
statistics, will contribute inter- 
modulation noise of about 16 
dba to each carrier channel during 
1° of the busy hour. 


Thermal Noise 

Thermal noise in the head-end 
of the receiver is caused by ran- 
dom motion of electrons in the in- 
put resistance and in components 
of the receiver located before the 
first amplifier stage. For an ade- 
quately designed microwave sys- 
tem, thermal noise will have no 
significance during normal propa- 
gation conditions. Thermal noise 
has to be taken into account only 
during the time that fading oc- 
curs. The thermal noise data for 
a receiver should be provided by 
the manufacturer. A set of curves 
such as that illustrated in Fig. 4 
will give complete information. 

When the noise characteristics 
of the channelizing equipment, the 
modulator noise, the intermodula- 
tion distortion, and the thermal 
noise characteristics of the micro- 
wave equipment are known, the 
noise performance of the overall 
system can be calculated for both 
normal and faded propagation 
conditions. 

With noise factors of the mag- 
nitudes described, microwave toll 
systems employing single-sideband 
suppressed -carrier channelizing 
can be extended to 10 or 15 re- 
peater sections without resorting 
to the use of compandors or 
heterodyne repeaters. Section 
lengths up to at least 55 mi. are 
possible, depending upon the type 
of terrain to be traversed and the 
clearance which can be obtained. 


OF EQUIPMENT AND SYSTEMS ENGINEERING .... « ; 
Heterodyne repeaters, while ca- 
UNION SWITCH & SIGNAL pable of reducing noise in long 


OF WESTINGHOUSE AIR BRAKE COMPANY sy sy: 
PITTSBURGH 18, PENNSYLVANIA systems, lack flexibility for drop- 


VISIT OUR EXHIBIT AT THE WESCON SHOW, AUG. 21-24 BOOTHS 101-102 ping and inserting channels at 
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repeater and branching points. 
Such flexibility has proved advan- 
tageous in many medium-route in- 
stallations. Furthermore, mainte- 
nance is standardized when back- 
to-back microwave terminals are 
used as repeaters. 


Reliability 

To provide the high degree of 
reliability required by the tele- 
phone industry, the microwave 
equipment must utilize the highest 
quality components. Adequate 
metering must be provided, power 
supplies should be conservatively 
rated and adequately fused, and 
the entire provided with 
monitoring and alarm circuits so 
that troubles can be localized im- 
mediately. 


system 


Equipment arrange- 
ments should be such that all com- 
ponents and panels are easily re- 
placeable. 

Where equipment is installed at 
unattended locations, and partic- 
ularly where the need for excep- 
tional reliability is important, a 
suitable remote control and super- 
vision system should be installed. 
The remote control and supervi- 
sion system should operate over a 
facility independent of the sys- 
tem it supervises. In the Bell 
system, the supervisory and con- 
trol signals of many TD-2 routes 
are carried over paralleling open- 
wire, cable, or radio systems. 

Frequently, medium-route 
tems do not have adequate par- 
alleling facilities, and may be re- 
quired to carry their own remote 
control and alarm tones. Since a 
working system is needed to con- 


SVS- 


vey supervisory information and, 
since the most important informa- 
tion concerns unserviceable equip- 
ment, standby microwave becomes 
essential. In fact, for maximum 
reliability of service, standby mi- 
crowave equipment and an ade- 
quate remote control and supervi- 
sion system go hand-in-hand. Fig. 
5 shows an array of microwave 
equipment and its associated re- 
mote control and_ supervisory 
equipment for use in the telephone 
network of the Hawaiian Islands. 

Reliability is also dependent 
fading. The 
results of extensive operating ex- 
perience, particularly in the vicin- 
ity of 900 Mc, has made it possible 


upon freedom from 
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the ultimate in a professional 


tape recorder 


New! P-60-ACX 
Recorder-Amplifier, 
Less cases $680 


magqgnecord 


engineered for 


CHECK THESE FEATURES: 


e All push-button controls ©® Remote 
starting, stopping ® 3-motor direct drive 
© Both manual and electric cueing. 


The magnificent new Magnecord P-60- 
ACX is designed for the perfectionist 
and the professional as the ultimate in 
engineering skill, frequency response and 
ease of operation. 

Conforming with all NARTB char- 
the P-60-ACX rack-mount 
recorder is powered by }-motor direct 
drive, with two-speed hysteresis syn- 
chronous drive motor. All controls are 
swiftly operated by push button. Tape 
speeds of 744 and 15 IPS are instantly 
changed by switch. Deep slot loading 
and automatic tape lifter for fast forward 
and rewind. 

Solenoid brake control automatically 
prevents tape spillage. Easily adjustable 
current. Takes 10 NAB reels 
automatic shutoff at end of reel prevents 
thrashing, tape breakage 


acteristics, 


bias 


Separate erase, 


sonic perfection 


record and playback heads allow simul- 
taneous record and playback. ‘The new 
P-60-C amplifier makes perfect equaliza- 
tion simplicity itself; the result is lifelike 
sound from every recording you ike! 

Playback head is high impedance; no 
matching needed. Low 
impedance recording head Freque ncy 
response 40 to 15,000 cycles at 15 IPS; 
10 to 12.000 cycles at 7 IPS. Signal 
to noise ratio, 55 db. at THD full 
track. Wow and flutter ‘ at 15 IPS 
timing accuracy, 3 sec. plus or n 
in 30 minutes 

The P-60-ACX can be serviced on 
the spot; all motors and controls are on 
separate assemblies held by 4 easily re- 
movable bolts. Rewinding time of a 
10 NAB reel under 100 seconds! Never 
before has a profession il tape ret order 
offered such 
low cost! Full track heads are standard; 
half track heads may be specified 
FREE BROCHURE Get all the 
the convenient coupon today! Yor 
g] id you d d! 


transformer 1s 


inus 


precision features at such 


facts I 
i'll be 


mMagnecor”, inc. 


The Choice of Professionals 
1101 S. Kilbourn Ave., Chicago 24, Ill. 


MAGNECORD, INC., Dept. T.T. 8 
1101 S. Kilbourn Ave., Chicago 24, !Il. 


Please send me your illustrated folder on the 
new Magnecord P-60-ACX 


Name 


Address 


City Zone___ State 


| 
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RECISION, 


to engineer systems with con- 
servative repeater section lengths 
up to 55 mi. which are almost com- 
pletely free of fades. 

Performance records of 99.80% 
for single-section systems without 
standby, and 99.98% for multi- 


panies using routine maintenance 


section systems with standby are 
—_— The Only being achieved by operating com- 


COIL FORM SERVICE *s:"": 
The requirement for long life of 


Available... 


| 
| microwave equipment is related to 
the requirement of reliability. A 
telephone company should expect 
its microwave equipment to serve 
in the toll plant for at least as 
long as its associated carrier tele- 
phone and telegraph equipment. 
This imposes an obligation upon 


e SQUARE TUBES § the microwave manufacturer to 


e ROUND TUBES 


e RESINITE 
COIL FORMS 


e BOBBINS 
e MANDRIL 


SQUARE AND RECTANGULAR TUBES 


Produced in any length, shape or size from 1%" to 
8”, wall thickness from .010 to .125. Fabricated © FABRICATING 


from dielectric kraft, fish paper, quinterra or com- 
binations, including mylar. Bowed sidewall or 
Di-Formed construction. 


ROUND TUBES 


Produced in any decimal size up to 8” I. D. Fabricated 
from kraft, fish paper, cellulose acetate, mylar, polysty- 
rene, quinterra, fibre glass and other dielectric materials. 


RESINITE COIL FORMS 

These coil forms have the highest resistivity of any res- 
inated product. Furnished plain, embossed, internally 
threaded or triangular shape... also flyback trans- 
former forms. 


BOBBINS 


Supplied round, square or rectangular. Cores fabricated 
from any of the above materials. Metal, asbestos, plastic 
or fibre flanges. Constructed to fit smaller spaces and 
permit multiple winding. 


MANDRIL SERVICE 


Accurately ground steel and aluminum coil mandrils at 
cost economy comparable to commonly used undepend- 
able wood or undersized steel mandrils. 


FABRICATING SERVICE 
We have modern high speed equipment to provide you 


with any special shape or form . . . rolled, spun, flared, 
punched or formed to your particular requirement. 


Ask about Precision’s complete coil form service. 
Request informative bulletin. 


2057 W. CHARLESTON ST. CHICAGO 47, ILL. 


Plant No. 2: | Flower St., Hartford, Conn 


ard on last page 


design and supply quality equip- 
ment, and then be ready and will- 
ing to stock spare parts and to 
provide spare panels for an indefi- 
nite number of years even if manu- 
facture of the equipment has been 
discontinued. 


Compatibility 


Microwave equipment specifi- 
cally designed for use in the tele- 
phone industry must include fea- 
tures not normally found in radio 
equipment used for other types of 
service. These features include: 

1. Same general mechanical 

characteristics as other tele- 
phone equipment. 

Circuit design and layout in 
accordance with conventional 
telephone practices. 
Electrical characteristics co- 
ordinated with other tele- 
phone equipment. 

The physical arrangement of 
microwave equipment should be 
such that it can be used anywhere 
in the toll plant. The advantages 
of housing microwave equipment 
without restrictions in any con- 
venient location are immediately 
apparent. One of the hurdles 
which radio has had to overcome 
in the highly standardized tele- 
phone industry is its “special” na- 
ture. Special equipment, installed 
on a roof or ina hut, does not take 
advantage of the constant routine 
checking and maintenance proce- 
dures long established as standard 
telephone practice. 


(Continued on page 146) 
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ABSTRACTS & REVIEWS of Internationa 
WORLDWIDE 


ELECTRONIC ENGINEERING ELECTRONI 
SOURCES 


PUBLICATIONS REVIEWED IN THIS ISSUE 


Abbreviation Publication Name Abbreviation Publication Name Abbreviation Publication Name 
Aero D Aero Dicest El. Rund. Electronische Rundschau Nach. Z Nachrichtentechnische 
Arc. El. Uber. a elektrischen Freq. Frequenz Zeitschrift 
ertragun 7 ; , " . 
Auto. Con. putessalte Coutvel eet ee eaate tochalh und Rediotek. Rediotekhaike ; 
BC News Broadcast News ISA J ISA Journal Rev. Sci. Review of Scientific Instru- 
Bell Rec. Bell Laboratories Record Inst. & Auto. Instruments & Automation — 
Con. Eng. Control Engineering Insul. Insulation Rev. Tech. Revue Technique 
El. Electronics Int. Proj. International Projectionist T-T & El. ind. Tele-Tech & ELECTRONIC 
El. Des. Electronic Design J BIRE Journal of the British Institu- INDUSTRIES 
El. Eng. Electronic Engineering tion of Radio Engineers Wirel. Eng. Wireless Engineer 


Also see government reports ond patents under ''U. $. Government.’ 


ea ay Helicopter Antenna Design, by A. Ellis. ‘““T-T disk recorders Essentially, a tape ecording 
& El. Ind.”” Aug. 1956. 4 pp. Unique problems is fed into the cutting head, both tape and 
arising from the configuration and function of disk units being run at half speed 
helicopters are discussed. New methods and 


equipment have been designed to study radia- Wide Range Meter Measures Flutter and Wow, 
tion shielding, rotor modulation, harmoni by H. Wirth. “El.” July 1956. 2 pp. A test 
ANTENNAS, PROPAGATION ratios, and airframe resonance strument is described which measures speed 
Interference Due to Reflections in Multi-Chan- . , ee J REEATIONS Ih NAPS Fe 
" . . Systematic Investigation of the Effect of the isms A simple 
nel FM Radio Systems, by G. Bosse and M. ‘ ‘ oy > ~ 
- pr sa Geomagnetic Activity on the Nocturnal Critical nator detects 
Wagner. ‘Freq.’””’ May 1956. 6 pp. The effect “ “ = 
: 7 Frequencies of the F,.-Layer, by G. Lange- 
of different maximum frequency deviation on He “A El. Ut " April 1956. 6 
Sse. . sl. 3 pp “oF 
different FM channels to compensate for ex- 4 noe - rr Knee > a “4 boi Coupled Oscillations in Cavity Resonators hav- 
pected variations in interference due to reflec- th “ Ss eres grr of We er ng >. ing a Grid, by E. Kohlsdorf. “Hochfreq.” April 
e oc it at cI Ica! "© 4 "1es8 0 - Riis ? . 
tions is studied by the method suggested by : t i ' os i east — he 1956 3} pp. Sound absorbing structures com- 
7, ae layer establ s pendence o reomagnetic 
W. R. Bennett et al in Bell Tech. J. (1955). zs os abli ; i — n _ on geomagneti 
activity, sunspot cycle an 


‘order transport mechan- 
system using an fm discrim- 


change in the recorded signa 


prising a grid, acting as a mass, and ar 


; season Figures cushion between the grid and a wall, acting 
indicating the reliability of predictions of noc- 


aS a spring, are considered The effect of 


The results are graphically represented. 


turnal disturbances in HF radio transmis 


Problems of Aerophysics in the Hypersonic ce davkvad 


mechanical oscillations of the grid structure 
Region, by J. Bond, Jr. “Aero D.”” June 1956. which couples to the oscillations of the grid-air 
5 pp. At high hypersonic speeds, the dissocia- cushion 
tion and ionization of air in the immediate 


vicinity of a vehicle may influence its design 3) 


combination is investigated. 
On the Sound Level at Corners, at Edges and 
on the Walls of Closed Rooms in the Presence 
of Noise, by W. Woehle. “Hochfreq.” April 
ee 


1956. 3 pp. It is shown that, for specified 


The transmission of radio signals through the 


shock layer becomes increasingly difficult as [og 
the velocity of the object increases. The deter- 


mination of the power required to transmit a assumptions, elementary calculations yield the 
radio signal through the shock layer depends lifferences in the sound levels at the corners, 
at the edges and along the walls of closed 
ectangular walls Measurements show good 
Ampex’'s New Video Tape Recerder, by R. agreement for 
An Antenna System With a Reflecting Mirror, Snyder. “T-T & El. Ind.” Aug. 195¢ 
by V. D. Kuznetsov. “Radiotek.”” March 1956. Describes a new tv recorder using a multi- 
12 pp. The paper analyzes the operation of an headed disc, spinning at 14,000 rpm to record 
antenna system with a reflecting mirror. It 4 me video signals on a 


upon the signal frequency and on the distribu- AUDIO 
tion of electrons in the shock layer. 


a noise spectrum between 37.5 


pp and 75 cycles in a oor of approximate 


; <-In. magnetic tap The Acoustics of the Berlin Opera, by W. 
discusses the problems of the optimum shape traveling 15 ips Immediate application i Reichardt. “‘Hochfreq.”” April 1956. 11 pp. A 


for the surfaces of the antenna and mirror, the program delay service for East-West tv model of the opera (1:20) 2 
efficiency of the energy transfer from the an- future applications include color tv and high- 
tenna to the reflecting mirror, the utilization speed data recording. 

of the surface of the upper mirror, the gain 

coefficient, the shape of the directivity pattern Tape Doubles Response of Disk Recorders, by 
and the shielding action of the reflector. For- W. Gilson. “El.” July 1956 
mulas are derived which permit design of the described for circumventing 


system. quency 


i to be rebuilt has heen 
tudied. The results of diffusion, clarity, and 
echo measurements are reported; the reasons 
for unsatisfactory results pointed out and 
measures taken to improve such results are 
pp. A method is described Results of 
limited high fre- 


response of ordinary cutting head 


measurements taken in 
the rebuilt building are compared to the model 


measurements 
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The Amount of Sound Absorption of Cavities 
and its Dependence on the Arrangement, by E. 
Kohlsdorf. “‘Hochfreq.’’ April 1956. 3 pp. The 
behavior of sound-absorbing cavities, i.e., a 
grid structure arranged in front of an air 
cushion, is studied. Particular attention is 
given to the incidence of the sound, at right 
angles or diffuse, and of the arrangement of 
the cavities as it affects the sound absorption. 
Intelligibility of Amplitude-Limited Speech, by 
H. Schneider. ‘‘Freq.”” May 1956. 10 pp. A 
comparison of the various methods of limiting 
the amplitude of a speech signal, such as tilting 
of the spectrum, peak clipping, multi-band 
transmission, and frequency shift, is presented. 
Extensive measurements have been carried out 
and are reported. 


eo 


Minimizing Noise in Electronic Systems, by R. 
Wendt. “T-T & El. Ind.” Aug. 1956. 4 pp. 
Internally generated noise is a constant prob- 
lem to equipment designers. Discussed in this 
article are some causes of capacitive, leakage, 
conductive, and inductive noise pickup, and 
practical preventive measures. 


Simplified Cascode Design, by F. Evans. “T-T 
& El. Ind.” Aug. 1956. 1 pp. A method is 
presented for approximating the characteris- 
tics of a cascode unit, using the published 
Ev—I» curves of the triode type employed 


Selective 1 CPS Bandwidth Amplifier, by W. 
Nonnenmacher. ‘“‘E]. Rund.”” May 1956. 4 pp. 
A high selectivity if-amplifier has been devel- 
oped as part of a measuring amplifier for noise 
voltage spectroscopy. The high selectivity is 
produced by disattenuation of the resonance 
circuit by means of a feed-back cathode ampli- 
fier (Q multiplier). Bandwidth can be altered 
by adjustment of the feed-back factor. The 
required stability is achieved by the intense 
counter coupling of the cathode amplifier. 


Remote Control of Electro-Acoustic Equip- 
ment, by H. Petzoldt. “El. Rund.” May 1956. 
3 pp. Remote control of switching operations 
in electro-acoustic main control centers is re- 
quired owing to number and scope of simul- 
taneous switching operations, to remoteness of 
operator, on account of mutual functional 
coupling or dependence of a plurality of switch- 
ing operations A new remote control equip- 
ment for the switching of 6 loudspeakers from 
a remote microphone speaker location under 
precedence order conditions is described with 
reference to a circuit diagram. 


Amplitude Limitation in LC-Oscillators Using 
Two Biased Diodes, by Z. Akcasu. “Wirel 
Eng.” June 1956. 5 pp. An LC-oscillator 
which includes two biased diodes in the grid 
circuit to limit oscillation amplitude is ana- 
lyzed. Amplitude of oscillation and harmonic 
distortion are calculated and represented by 
curves. From these curves it is observed that 
oscillations can be modulated linearly; no fre- 
quency modulation occurs during amplitude 
modulation and harmonic distortion is very 
low. 


Mathematical Treatment of Nonlinear Keying 
Operations, by F. Weitzsch. “El. Rund.” May 
1956. 4 pp. Networks exert electronic keying 
functions if the passage of a rectangular pulse 
involves a time function of certain electric 
magnitudes. Their determination gives rise to 
some difficulty caused by the presence of such 
nonlinear elements as _ hysteresis-affected in- 
ductivities, etce., in the circuit. Normalized 
orthogonal systems are established and means 
of approximating their integrals are discussed 


Decade Counter Tube Circuitry, Part II, by 
J. Adams. “El. Des.”” June 1, 1956. Continu- 
ing a discussion of the basic operation of 
decade counter tubes (Part 1, “El. Des.” May 
15, 1956), the author presents a complete 
counter circuit for applications involving high 
speed counting. 
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Analytical Method for Complex Transistor Cir- 
cuits, by Ya. K. Trokhimenko. ‘‘Radiotek.” 
March 1956. 7 pp. The paper briefly discusses 
the admittance matrix of a transistor and de- 
scribes a method of analysis for complex cir- 
cuits, which is based upon reducing the com- 
plex circuit to an equivalent fourpole and con- 
ducting the design according to the parameters 
of the fourpole. 


Amplitude Stabilization of Self-Oscillations by 
an Inertial Nonlinearity, by E. O. Saakov. 
“‘Radiotek.”” March 1956. 11 pp. The paper 
analyzes the operation of the simplest circuits 
with nonlinear resistors having a thermal 
inertia, when such resistors are used to stabil- 
ize the amplitude of sinusoidal self-oscillations. 
Relationships are derived for the calculation of 
the steady-state amplitude of the oscillater out- 
put. 


A Wide Range Photo-electric Automatic Gain 
Control, by C. Riddle. “El. Eng.” July 1956. 
5 pp. A photocell and tube are arranged in 
such a way that the output voltage is propor- 
tional to the light modulation, and independent 
of the value of the steady light flux. The cir- 
cuit is extremely simple, and the range over 
which the light flux may vary is very large 
(100,000 :1). 


An Improved Type of Differential Amplifier, 
by J. Richards. “Ei. Eng.” July 1956. 3 pp. 
A differential amplifier stage capable of giv- 
ing a high rejection ratio with unselected 
tubes and components and without a balance 
control is analyzed, and a particular amplifier 
is described in some detail. The stage is par- 
ticularly suitable for converting balanced to 
unbalanced signals. 


A Variable Multiple Pulse-Stream Generator, 
by W. Woods-Hill. “El. Eng.” July 1956. 2 
pp. During the development of circuits in- 
tended for use in electronic computers there 
is a need for checking, with a minimum of 
apparatus, the logic of circuits which require 
numerous pulse streams for their operation. 
An apparatus for such checking is described. 


A Less-Than-Minimum Phase Shift Network, 
R. Destebelle, C. Savant, and C. Savant, Jr. 
“T-T & El. Ind.” Aug. 1956. 3 pp. A combina- 
tion of a tuned amplifier and a phase sensi- 
tive demodulator is described which allows 
high Q without instability. 


Synchronization of an Oscillator by Means of 
Radio-Frequency Pulses, by E. S. Voronin and 
G. N. Berestovsky. ‘‘Radiotek.’”” March 1956. 
7 pp. The paper theoretically and experimen- 
tally investigates the process of synchronizing 
a harmonic oscillator by means of rectangular 
radio-frequency pulses. Calculations are con- 
ducted for the process of establishing the phase 
and amplitude of the oscillations. The results 
are experimentally verified at 1 me. It is 
shown that the time for establishing a steady 
state depends heavily upon the initial phase. 


Interaction Between Signal and Noise in an 
Inertial Detector, by L. S. Gutkin. (Continua- 
tion of paper in Feb. Issue.) ““Radiotek.”” March 
1956. 12 pp. Detailed qualitative and quanti- 
tative analysis including thorough mathemati- 
eal derivations. This second part of a two- 
part paper deals with the signal-to-noise ratio 
at the output of the detector. It includes: 1: 
evaluation of the internal resistance of the de- 
tector, 2) evaluation of the current from the 
equivalent low-frequency current generator, 3) 
evaluation of the noise voltage across the de- 
tector load. 


The Frequency Dependence of Self-Excited 
Microwave Generators with Complex Load, by 
H. Paul. “El. Rund.” June 1956. 4 pp. In 
this final section of a previous article, the 
changes in the Rieke diagram resulting from a 
load positioned several wavelengths from the 
plane containing the plate slot are treated. 
Mismatching is discussed, and a measuring 
method suggested. 


Trailing Edge (Decay) of a Pulse in a Cathode 
Follower with a Capacitive Load, by M. L. 
Volin. “Radiotek.”. March 1956. 7 pp. The 
paper discusses the causes of the extended de- 
cay of the trailing edge of a pulse when it 
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passes through a heavily loaded cathode fol- 
lower. An experimentally verified method is 
given for calculating the decay time for the 
trailing edge. Circuits for increasing the slope 
of the trailing edge are analyzed. 


The Origin of the Six-Terminal Network Curve, 
Its Graphical Evaluation and Its Application 
to Determine the Transformation Properties 
of Loss-Less Six-Terminal and Eight-Terminal 
Networks, by H. Lueg. ‘‘Arc. El. Uber.” April 
1956. 12 pp. The formulas for a six-terminal 
network are coordinated with a set of vectors 
rotating in the complex plane. It is shown 
how the curve for the six-terminal network 
permits the determination of the input imped- 
ance for any terminating impedance. 


Bridge Stabilized Oscillators and Their Deriva- 
tives, by E. J. Post and J. van der Scheer. 
“J BIRE.” June 1956. 6 pp. The bridge stabil- 
ized oscillator with unspecified amplifying sec- 
tion can be regarded as a source of a wide 
class of feedback oscillators. Simple opera- 
tions such as crosswise interchange of bridge 
elements, as well as suitable unbalancing of 
the bridge, will lead to most of the available 
feedback oscillator circuits as the derivatives 
of the bridge device. Principles involved are 
studied. 


The Impedance Concept, Part 2, by C. Mayo 
and J. Head. ‘“‘Wirel. Eng.” May 1956. 8 pp. 
In Part One it was shown how useful infor- 
mation on circuit behavior could be obtained 
within the ‘p-world,’ p being a variable closely 
associated with time differentiation which can 
be manipulated algebraically. A general con- 
dition for a polynomial P, of degree n in p 
to be free from zeros with positive réal parts 
was obtained, and applied to the case of a 
three-stage RC feedback amplifier. Part 2 de- 
termines the effect of adding extra “‘step-cir- 
cuit” elements on the gain and maximum feed- 
back obtainable. 


Design Chart for Selective Cathode Traps, by 
K. Hillman. “El.” July 1956. 2 pp. Equations 
are discussed for determining attenuation in- 
troduced at trap frequency and at other de- 
sired frequencies. A graph is presented for 
determination of values of R, %, and C for 
cathode traps. 


Telemetering Demodulator for Wide-Band F-M 
Data, by T. Warzecha. “El.” July 1956. 3 pp. 
The demodulator described converts fm to pfm 
for pulse averaging recovery of the signal. 
Also described is a means of recording the fm 
signal. 


Regulator Stabilizes Infrared Detector, by H. 
Weisbecker. “El.” July 1956. 2 pp. Bolometer- 
type infrared detectors used on aircraft give 
ambiguous indication at intensity variation 
rates up to 25 cps unless the power supply is 
well regulated. A chopper-derived ac loop is 
described which can supplement more conven- 
tional de regulation and cut variations to less 
than a millivolt. 


Automatic Tuning for High-Power Trans- 
mitter, by V. DeLong. “El.” July 1956. 4 pp. 
A system is described by which a frequency- 
selecting dial operates a servo system which 
tunes transmitter stages and adjusts the load- 
ing of the final stage. A combination of wide 
and narrow band discriminator circuits pulls 
the servos into critical tuning positions over 
a wide range. 


COMMUNICATIONS 


Designing Microwave Equipment for Telephone 
Companies, by W. Fisher. “T-T & El. Ind.” 
Aug. 1956. 5 pp. The requirements of a 
medium-route microwave system—handling up 
to 300 telephone channels—are examined with 
respect to installation costs, transmission qual- 
ity and performance, reliability, and com- 
patibility. Data includes average installation 
costs and typical system statistics. 
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Transistor Remote 
“T-T & El. Ind.” 


Amplifier, by E. 
Aug. 1956. 2 pp. A 
battery-operated 4-transistor channel 
fier using low-level mixing and 
independently controlled 
Complete circuitry 
are presented 


Smith 
small, 
ampli- 
having 
mikes is 


two 
described. 
and response-test results 
Reducing Noise in Communications 
Part V, by W. Bennett. “El 

ansmitting 


Systems, 
* July 1956. 4 pp. 
through can 
exchanging band- 
width for improved signal-to-noise ratio. Pulse- 
code modulation does this efficiently and per- 
mits regenerating pulses that have become dis- 
torted. Error detecting and 
offer additional advantages. 


information 
be accomplished by 


noise 


excess 


correcting codes 
Regulating Amplifier Corrects Slope and Level, 
by W. Chaskin and H. Kimball. “El.” July 
1956. 3 pp. A servo-control which automatically 
adjusts gain to accommodate changes in at- 
tenuation in long open-wire telephone lines is 
described. Pilot-tone pairs of 40 and 80 ke 
with 99 and 150 ke are employed to control 
gain. 

Multipath Simulator Tests Communications, by 
A. Deuth, H. Ressler, J. Smith, and G. Stamps. 
“EL” July 1956. 3 pp. The authors describe a 
system using an ultrasonic artificial ionosphere 
and crystal transducers operating at 150 ke in 
air to simulate radio fading. 


Arcing at Telephone Relay Contacts, by P. 
Kisliuk. “Bell Rec.” June 1956. 5 pp. Re- 
search now in progress is aimed at extending 
the useful lifetimes of relay contacts. Oscillo- 
scopic agreement with earlier 
work, that ares occur before there is any metal- 
lic contact. This article presents results of ex- 
tensive investigation and experimentation with 
arcing. 


studies are in 


Balanced Revertive-Pulsing Circuits, by E. 
Spack. “Bell Rec.” July 1956. 4 pp. Rever- 
tive pulsing is the signaling method used to 
control motor-driven switches at a terminat- 
ing office in the panel type of automatic switch- 
ing system. When crossbar systems were de- 
signed, included revertive pulsing for 
compatibility with existing offices, using re- 
lays to simulate the action of the mechanical 
switches. No. 5 crossbar has grown rapidly in 
suburban areas, and it has been found that ac 
interference in adversely af- 
fect the revertive-pulsing circuits. To prevent 
this, new balanced arrangements have been de- 
igned for both panel and 


circuits. 


they 


these areas can 


crossbar incoming 


Distortion of the Duration of Telegraph Pulses 
Due to the Effect of Fluctuating Interference 
in a Frequency-Modulated System, by A. M. 
“Radiotek.” March 1956. 11 pp. 
The paper derives a formula for the frequency 
variation which results when fm 
transmitted in the presence of 
terference. 


Zingerenko. 


signals are 
fluctuating in- 
The mean-square distortion of the 
duration of the telegraph pulses is determined. 
Application of Magnetic Null Devices to Tele- 
metering and Registering Units, by A. M. 
Pschenichnikov. “Elek.” Jan. 1956. 6 pp. A 
primarily qualitative analysis of the use of 
magnetic amplifiers as null devices. The paper 
their principle of operation, their 
and characteristics and the 
possibilities for their extensive use. Their use 
as inverters, in polyphase and bridge systems, 
and the use of second-harmonic induction are 
discussed. The lower sensitivity threshold is 
a minimum. 


describes 


chief properties 


Simultaneous Tuning of Tuned Circuits in Su- 
perheterodyne Receivers, by W. Rotkiewicz. 
‘“‘Hochfreq.” April 1956. 11 pp. The difficul- 
ties encountered in simultaneously tuning two 
capacitively-tuned circuits in a receiver are 
studied. Equations for the tuned h.f. circuits 
and the associated oscillators are given. The 
errors are evaluated for tuning curves identical 
at two or at three points. 

Visual Detectability of Signals in Noise, by J. 
Griffiths. “‘Wirel. Eng.” May 1956. 3 pp. 
The effect of ‘contrast’ (in the form of a bias) 
on the detectability of signals displayed for 
visual observation in a noise background is 
very controversial, as many different considera- 
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tions arise in different applications. This arti- 
cle is concerned with the effect of such con- 
trast on a particular derived signal-to-noise- 
ratio criterion, and it is shown that the results 
obtained agree, at least qualitatively, with ex- 
perimental results on probability of 
in very simple systems. 


detection 


Repeaters for 
phone, by J 


Twelve-Channel Military Tele- 
jarstow, Jr. “Bel Rec.” June 
1956. 4 pp. A recently developed light-weight 
system permits transmitting twelve telephone 
conversations over a 
cable. 


single four-conductor 
Both attended and unattended repeaters 
have been developed which permit the terminals 
to be placed as much as 200 miles apart. 


Modulated Power 
“El. Des.” June 1, 
capacitance has a 
marked influence on the electrical performance 
of high-level AM power amplifiers, particularly 
in the modulator. 
cidental 


Effective Capacitance in 
Amplifiers, by R. 
1956 3 pp 


Lee. 
Incidental 


Several components of in- 
capacitance are analyzed and their 
effects discussed. 


Voice-Controlled Blocking Circuits in Telephone 
ignal Transmission by Radio, by K. Fischer. 
“El. Rund.” June 1956. 5 pp. A voice-con- 
trolled blocking circuit is required at the junc- 
tion of the radio transmission and the 
wire provided the radio 
Various such 


two- 
link cannot be 
blocking circuits are 
fields of application indi- 


line, 
stabilized. 
compared and their 
cated. 

The Reciprocity of Time and Frequency in 
Communication Engineering, by H. Marko. 
“Nach Z."” May 1956. 7 pp. The Fourier trans- 
formation is applied to stationary phenomena, 
statistically known phenomena, and to 
linear systems, such as modulators. Electrical 
phenomena and mathematical formulas are 
closely interrelated to facilitate understanding. 


Radio Set AN/TRC-24: Exciter and Frequency 
Control, by G. Rodwin and N. Lund. “Bell 
Rec.” July 1956. 4 pp. The radio portions 
of a compact and portable multi-channel tele- 
phone system are described. 
its associated 


non- 


The exciter, with 
frequency-control circuit, en- 
ables the radio transmitter to operate on any 


one of a large number of stabilized frequencies. 


G- 
COMPONENTS 


Nonlinear Ceramic Dielectrics, by N. Rudnick 
and G. Howatt. “Con. Eng.” 1956. 7 pp. 
The ceramic dielectrics have been put to many 
uses in the control field, chiefly as transducers 
that make use of their piezoelectric properties 
They have still another, far less exploited char- 
acteristic. They are nonlinear in the same way 
as are ferromagnetic materials: they display 
a hysteresis loop. Because of this analogy they 
ure called ferroelectrics. Nonlinear dielectrics 
can osmplify signals somewhat as 
Such dielectric amplifiers 
eral inherent potential advantages over 
nagnetic amplifiers for voltage and 
power amplifier applications. 


electrical 
magnetic amplifiers. 
have sev 


moderate 


Spark Circuit Component, 
Johnstone. ““T-T & El. Ind.” Aug. 1956. 
Use of 


f spark gap 


Gap—New 
units as voltage-sensitiv 


switches handling high 
1 


low voltage drop is described 


extremely curr 


with Units can 
be small and can be made relatively insensitive 
temperature, pressure, itude, and humid- 


renerator 


gap pul circuit i 


istrated. 

Specifying Toroidal Reactors, by R. Edgar. a 
Des.” June 1956. 2 pp. Molybdenum per- 

cores been used 
years because of high Q 
range of voltages and 
respect to de magnetiza- 
desirable to know 
affected by the 


malloy powder toroidal have 


extensively in recent 
stability over a wide 
with 
it is often 
how a toroidal reactor is 
used in order to specify these reactors 
correctly. The article describes a typical toroid 
and points the way to improved design. 


od stability 
tion. However, 
just 


core 
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A Guide to Applying Resistance Pots, by H. 
Gray, Jr. “Con. Eng.” July 1956. 14 pp. 
Since the potentiometer used often spells the 
difference between a workable and unworkable 
system, or between a complex and greatly 
simplified one, the selection procedure is impor- 
tant. The author presents information in the 
form of a guide to selection of pots for specific 


uses. 


Ultrasonic Delay May, Jr. “Bell 
Rec.”” June 1956. 5 pp. As modern electronic 
equipment i 
ingly 


Lines, by J. 


increas- 
signa 


upon to perform 
electrical 
within a 
Most methods of providing such delay require 
considerable space or This article 
describes which 
a relatively small space, and can provide time 
intervals from a 
to several thousand ec, 


intricate operations, 


must frequently be delayed circuit. 
equipment. 


rasonic delay lines occupy 


ranging fraction of a sec 


Factors Affecting Resistor Tolerances, by F. 
Paul. “El. Des.” June 1, 1956. 1 pp. Mini- 
mum circuit design tolerances for resistors 
must often be much greater than the rated 
resistor tolerances specified by manufacturers. 
Recommended minimum 
given. 


design tolerances are 
Transit-Time Accelerometer, by L. Jones. “Rev. 
Sci.” June 1956. 4 pp. An omnidirectional 
transit-time accelerometer, developed for mea- 
suring the drag acceleration of spheres dropped 
from rockets, is described. 


Bo 


COMPUTERS 


Binary Conversion for A-D Converters, by I 
Resnick. “El. Des.” 
Serialization of 
ry necessary 


June 15, 1956. 2 pp. 
parallel data may be desirable 
for minimization of the number 
channels required, telemetering 
a single channel, and preparation of data 

further processing. This article describes 
shift-register system used to data 
yming in parallel form into serial form, and 
means of converting cyclical-binary 


of recording 


convert 


ode into 


conventionary-binary code. 


Factors in Selecting Data Handling Systems, 
by A. Hix. “ISA J” June 1956. 4 pp. This 
is a discussion of industrial data handling sys- 
tems from the standpoint of operational con- 
and inventory control, 
operating and managerial re- 
and engineering studies. 


Mechanized Memory and Logic—What 
tronics Can Do, by J. Felker. ‘Bel! Rec.” June 
1956. 6 pp. Despite its seeming complexity, 
electronic switching promises a wholesale sim- 
plification of telephony and, it is believed, more 
economical telephone service. This article pre- 
sents simplified definitions of the basic con- 
cepts of such systems. 


trol, cost-accounting 
preparation of 
ports, 


Elec- 


Practical Analog-Digital Converters, 
Klein, F. Williams, and H. Morgan. 

Auto.” June 1956. 9 pp. The authors present 
a list and showing the state of 
the art and the types of commercially available 
converters designed for shaft position con- 
version with binary output, shaft position con- 
ersion with uncoded output, shaft 
conversion for direct data printing, 

with all-electronic 


by M. 
“Inst. & 


descriptions 


position 
data log- 
and all- 


gers conversion, 


electronic high-speed conversion. 


Designing Analogy Circuits from Test Data, 
by G. D. McCann. “ISA J” June 1956. 5 pp. 
The author discusses direct synthesis of anal- 
ogous circuits from tests such as influence co- 
efficient or normal mode shake tests. 


What's Inside Transac—I, by A. Cavalieri, Jr. 
“El. Des.” July 1, 1956. 3 pp. A transistorized 
automatic computer using barrier 
transistors is described. It is capable of per- 
forming about 416,000 additions per sec, and 
can multiply two six-digit numbers in 
48 usec, Typical circuit units are 
and described. 


surface 


about 
illustrated 
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Optimizing with a Computer, by J. 
“Auto. Con.” June 1956. 3 pp. Combining 
advanced matkematical techniques with a care- 
ful analysis of the controlling factors and 
objectives in scientific, industrial, or business 
situations, Operations Research can sometimes 
produce new answers or viewpoints in what 
were previously considered unsolvable problem 
areas. Several mathematical tools, such as 
linear programming and queueing theory are 
discussed. 


Strong. 


New Computer Method for Obtaining Optimum 
Area, by J. Tyroler and C. Smith. “Rev. Sci.” 
June 1956. 2 pp. An automatic computer 
method for obtaining the optimum area for 
any fixed interval under a transient is de- 
scribed and discussed. This method automati- 
cally chooses the point on the transient where 
integration of the area is initiated and a pre- 
set timer stops the integrator after the selected 
time interval has elapsed. 

Electronic Methods of Analogue Multiplication, 
by Z. Czajowski. “El. Eng.” July 1956. 5 pp. 
The author presents a general survey of the 
principles used in analog multiplication. An 
attempt has been made to classify the different 
methods of approach to the problem and to 
compare all systems as to accuracy, speed, and 
complexity. This article deals with those de- 
vices which perform multiplication directly by 
application of some mathematical or physical 
formula. 

The Simple Bridge Can Solve Equations, by W. 
Pease. “‘Com. Eng.” July 1956. 1 p. By prop- 
erly including the variables in the arms of a 
self-balancing bridge circuit, a single ampli- 
fier can serve to solve an entire equation. 
With precision components the overall accu- 
racy can be as high as .01 per cent. The solu- 
tion of a slant range equation is used for illus- 
tration 

Digital Storage Using Neon Tubes, by 
taphael and A. Robinson. “El.” July 1956 
pp. A means of providing inexpensive storag 
for digital data using a neon-tube matrix is 
described. The memory uses multiplier-photo- 
tube read out. 

How to Design Reliable Computers, by F. A 
Ordemann. “El Eq.” June 1956. 4 pp. Re- 
liability, a major consideration in the design of 
all electronic equipment, assumes extreme im- 
portance in computer development. This article 
outlines the steps taken by one major computer 
manufacturer to enhance the dependability of 


his product. 
cet Y 


CONTROLS 


Electronic Step Actuated Integrative Control 
Equipment with Approximately Continuous 
Performance, by G. Weitner. “El. Rund.”” May 
1956. 3 pp. Control equipment with approx 
mately continuous integrative performance per- 
mit adjusting motor control via conventional 
mains contacts and control button adjustment 
of the adjusting velocity and the permar 
deviation Its temporal performance and basi 
design ci discussed with reference 
to an actual equipment example using a thyra- 
tron in combination with a relay. 
Photoelectric Amplifier for Flame Guards, 

E. Suchel. “El. Rund.”” June 1956. 2 pp. ° 
flame guard photocell controls an alarm whict 
sounds when the flame of an oilburner dies 
down. Circuit requirements are stated and 
a specially designed circuit is illustrated and 
discussed. 

Control Techniques for Nuclear Reactors, by 
W. Whitehead and H. Lamonds. “Auto. ¢ 
June 1956. 3 pp. The accelerated 1 
which nuclear power reactors are being 

oped has led to the evolution of many 
reactor types, but, as this article point 

the control systems for all these are base 

a few fundamental principles and employ 
miliar hydraulic, pneumatic, and 
control elements 
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Relays for Control Applications, by W. Lock- 
wood. “Auto. Con.” June 1956. 2 pp. A gen- 
eral discussion of types and suitability of re- 
lays for a variety of applications. 

Cascade Control Systems, by N. Gollin. “Con. 
Eng.” July 1956. 5 pp. Proper choice of the 
control arrangement improves the performance 
of the control system. If this arrangement in- 
volves the adjustment of the set-point of the 
controller in a control loop by means of an- 
other measured variable, it is called Cascade 
Control. The type of cascade control system 
considered here is one where the two measured 
variables are related through the process. By 
block diagrams and transfer functions of the 
system’s elements, cascade control systems can 
be analyzed to show how much they improve 
control of the process. 


Capacitor Type Fuel Gages and Controls, by 
S. Solarez. “Aero D.”” June 1956. 4 pp. Mod- 
ern aircraft fuel gage systems can allow for 
lisposable fuel tanks, fuel programming to 
maintain aircraft stability, and indicators to 
show tank-full during in-flight refueling. 
Structural Constant for Magnetic Amplifiers, 
by S. Ya. Dunayevsky. ‘“‘Elek.” Feb. 1956. 
6 pp. The paper develops an approach to de- 
signing magnetic amplifiers, which is intended 
for those cases when the amplification factor 
is one of the main indices of the amplifier. 
The output power and the control power ure 
included in t specified data. Complete design 
procedure is analyzed. 


army § 


INDUSTRIAL ELECTRONICS 


Application of Magnetic Amplifiers to Electric 
Drives, by A. G. Efanov, B. M. Gutkin, Yu. R. 
Reingold. Elek.” Feb. 1956. 6 pp. Paper dis- 
~usses the use of magnetic amplifiers as inter- 
mediate amplifiers for the purpose of raising 
the gain of rotary amplifiers whose characteris- 
tics have been stabilized by negative feedback. 
Coupling circuits between the magnetic and 
rotary amplifiers are analyzed, static and dy- 
namic characteristics are given, coil data is 
pecified for the magnetic amplifiers and spe- 
‘ific industrial examples are given. 
Experimental Investigation ef the Dynamic 
Properties of a Rotary Amplifier and the De- 
sign of Its Parameters, by E. L. Ettinger and 
Yu. R. Reingold “Elek.” March 1956. 9 pp. 
Experimental frequency responses of a rotary 
amplifier are used to analyze the effect of in- 
ternal feedback, mutual inductance between the 
ontrol coils, the degree of compensation and 
the load upon the dynamic properties of the 
amplifier. All of the basic parameters are then 
found for both no-load and load conditions. A 
implified transfer function is derived, and the 
efficients of the transfer function are cal- 
sulated for various conditions. The method is 
generalized to include other typical elements 
f an automatic drive. It is shown that com- 
x systems can be reduced to combinations 
f elementary members. 
rhe Short-Interval Timer, by G. Hitchcox. “El. 
July 1956. 4 pp. Many industrial de- 
operate so rapidly that electronic time 
easurement is required, both in designing 
i in testing them. Examples are: fuses and 
ntact-breakers, high speed relays, camera 
1utters, and explosive caps. This article de- 
ribes the factors which govern the specifica- 
n and design of a modern short interval 
timer intended for general purpose uses. 
Gear Gage Controls Automatic Hobber, by R. 
Miles. “El.” July 1956. 5 pp. An electronic 
nspector uses probes attached to the cores of 
linear variable-differential 


me 


transformers to 
asure the pitch diameter and the root fillet 
gears Dimensional deviation signals are 
stored and compared electronically to determine 
corrective measures based on trends, ignoring 
individual variation. Corrective signals cause 
automatic readjustment of the gear-cutting 
machine, 


of 
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Voltage Control of a Hydraulic Alternator of 
36,000 KVA by Magnetic Amplifiers, by J 
Fourner. “‘Hochfreq.”” April 1956. 16 pp. The 
circuit diagram is shown and explained; per- 
formance data are given in great detail. Good 
stability and rapid contro! have been obtained. 
Application of Magnetic Amplifiers to an Auto- 
matic DC Motor Drive, by S. S. Royzen and 
K. Ya. Goasen. “Elek.”” March 1956. 8 pp 
Theoretical discussion of the use of a magnetic 
amplifier in place of the rotary amplifier which 
is in the feedback loop of a de motor speed 
regulator. The amplifier provides the necessary 
yain needed to maintain sufficiently accurate 
speed regulation with less bulk, less complexity 
and less loss. Systems with generator and 
rectifier supplies are analyzed, and experimen- 
tal results are cited. 

A New Circuit for Regulating the Load on an 
Electric Blooming-Mill Drive, by V. I. Ark- 
hangelsky. ‘‘Elek.’”” March 1956. 8 pp. The 
present device used for regulating the arma- 
ture current of the drive motor is a rotary 
amplifier that suffers from the following dis- 
advantages: a) there is no continuous control 
of the acceleration of the loaded motor during 
start, b) the regulator does not affect the field 
of the motor properly when the motor is 
slowed down from its maximum speed, c) the 
regulator has an unsatisfactory law of varia- 
tion for the reference voltage as a function of 
exciting current. The new circuit overcomes 
these drawbacks. The loaded motor can be 
operated so that optimum characteristics are 
obtained with full utilization of overload ca- 
pacity. 

Vapor-Pressure Analyzer Computes Liquid 
Concentration, by L. Griffith. ‘“‘Con. Eng.” July 
1956. 2 pp. A simple analyzer detects a liquid’s 
vapor pressure and temperature and performs 
a computation on these two process variables 
to yield a continuous direct reading of con- 
centration. 


Basic Insulating 
“Insul.”” June 1956. 4 pp. A number of basic 
material components are used either separately 


Materials, by G Moses. 


or as combinations in composite insulation 
products. This article contains a general de- 
scription of solid, non-resinous materials in- 
synthetic tex- 
tiles, and mica; and reviews the peculiar char- 
acteristics of each which fit it to specific uses 
and limit its use in other applications 

Cathode Ray Tube Phosphors, by R. Millet. 
‘El. Des.” June 15, 1956. 2 pp. Specification 
of the correct CRT screen phosphor for a par- 
ticular design application is often difficult. A 
design analysis of phosphors, including charac- 


cluding asbestos, fiber glass 


teristics and suggested applications is pre- 
sented. 

A New Method of Electric Welding of Copper 
Cable Joints, by W. Ruecker and P. Raphael. 
“Nach. Z’’ May 1956. 3 pp. A 6-volt batters 
is applied to the carbon electrodes spaced 0.1 
mm apart. A series of conical openings is pro- 
vided in the circumference of the two circular 
electrodes, each electrode having half-conical 
recesses. The wire ends are placed into these 
openings and the weld is shaped like a small 


cone. 


MEASURING & TESTING 


Discriminator-Output Frequency Meter, by D. 
Marshall. “T-T & El. Ind.” Aug. 1956. 3 pp. 
Cireuitry and performance of a discriminator- 
output frequency meter for 3 cps to 100 ke 
are described. The meter analyzes fm informa- 
tion by use of a triggered-pulse, frequency-to- 
voltage conversion system. 


August 1956 


“Frequency-Microscope, 
Meter of High Sensitivity, 


comparison of two frequencies is accomplished 
cording the difference frequency. 


synchronous motor controlled 
in adjustable frequency derived from a quartz 


from the direction of the traced lines 


siderable difficulty 


sing existing graphic recorders in airborne ir 


conditions specified by the military 


» generation of in-phase and quadrature cx 
onents which remain accurately in quadrature 


iracy of 1 part in 
Photeelectric-Optical 


Thermoelectric-Op- 


photoelectric-optical 
thermoelectric-optical amplifiers 


design equations are derived 
photoelectric-optical 
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Aural Electrocardiograms, by A. Gemant and 
D. Burch. ‘‘Rev. Sci.” June 1956. 2 pp. In 
heart surgery the need arises for electrocardio- 
grams that do not require visual attention. 
This has been achieved by converting the volt- 
age wave pattern into a sound pattern of vary- 
ing pitch; the latter is an exact reproduction 
of the voltage wave. The apparatus used for 
the conversion is described. 


Extending the Limits of Resistance Measure- 
ment lt g Electronic Techniques, by G. 
Hitcheox. “J BIRE” June 1956. 11 pp In 


general, the article is confined to a discussion 


of devices and techniques which are suitable 
for inclusion in commercial instruments, rather 
than of those which, by their complication 
restricted to the 
laboratory. It opens with a description of the 


delicacy, or specialization, are 


basic ohmmeter in its two dual forms, refers 
to three low resistance systems, two using dl- 
rect and one alternating test currents, and 


then goes on to describe what is thought to be 


a novel instrument which can measure vers 


low resistance using pulsed test currents to 


reduce thermal dissipation in the test sample 
Diamond, a Practical Radiation Counter, by 
W. Cotty. “J BIRE” June 1956. 15 pp. The 
properties which make diamond an attractive 


material for a 


conduction coun 


are disc ie general theory of con- 
duction counting is outlined The counting 
property is thought to be a structural property 
and this also is responsible for the ill effects 
of polarization; diamonds, however, have been 
found which have the natural ability to main- 
tain a steady counting rate for long periods 
ind a method for selecting them given. The 


inciples of amplification are des ibed ir 


A Phase Meter for 50 Cycles to 30 MC, by O 


Macek. ‘Freq.”” May 1956. 6 pp The phase 

meter consists of two identical amplifiers and a 

CR tube displaying an _ elipse Alternatively 

the signal to be compared may be mixed with 
in oscillation between 1 me and ) me to - 
ilt in a suital beat frequency A pl 

ference of 1 ti r. ead V ious - 


ds are discussed 


Determination of the Amplitude Distribution 
on Plane Surfaces from the Directional Dis- 
tribution of Their Radiation Fields, by K. Feher. 
‘Are. El. Uber” April 195¢€ 10 pp. This con- 


nuatior f a previous article describes the 
imental set-up and the evalua meth- 

The esults for an aluminum plate vi- 
brated by piezoelectric crystal and for a 
ibrated by waves incident at pecified 


Four-Place Timer Codes Oscillograph Record- 


ings, by S. Dorsey El.”’ July 195¢ PI A 
timing wene t is described whict eate t 
pattern indicating time in increment f 1 


seconds 


Group-Delay Measurements, by C. Heuvelman 


id A. van Weel “Wirel. Eng.”” May 1956. 
p \ cription is given of a simple group- 
dela mete whict ombination with any 
onventional vobt the 
group-delay haracteri directly I n s- 
1] * 


A Five-Band Recording Spectroradiometer, by 
( McCamy ‘NBS J May 195¢ 7 pi Ar 


accidental fire in an : ‘ engine compart- 
ment ealt wit! r y nly if the 
fire ed within a few seconds after it 
tarts es that respond to the radiant en- 
ergy flames have received considerabl 


attention because a 


anywhere within a large space. Such detecto 


must be able to discriminate between flame and 


in or hot engine part Z accomplish thi 
discrimination, the use of two characteristics 
of flame radiation has been proposed: the spec- 
tral distribution of ene and the fluctua- 


tions in the radiant intensity known 
“flicker.”” In order to explore some of the pos- 


sibilities, the 


ribed in this arti- 


cle was built to re rd the radiant intensity 
of flames in several broad re r of the spec- 
trum and to determine e frequer listrit 


tion of flicker 
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A Mechanical-Electronic Transducer for 
Range Pressure and Force, by B. McKay 


construction, application, and performance de- 
tails of the RCA type 
measurement of pressures and force or 
with particular mention of specific applications 


applications suggested. 


Advances in the Design and Application of the 
Radio-Frequency Permeameter, by 


Improvements are described 


creasing the frequency coverage, accuracy, and 


ease of application of the r-f permeamete 


toroidally shaped ferromag 


Slideback Electrometer, 


potted assemblies can 


Balloon-Borne System 


CAMA—<Automatic Trunk-Test Circuit, by 


rom local telephone offices 


Wide Amplitude String Galvanometer for Di- 


Automatic Scanning Device 


International 


RADAR, NAVIGATION 


Radar Doppler-Frequency Nomograph, by G. 
Baker. ‘‘El. Des.” May 15, 1956. A design tool 
relating doppler frequency, radial velocity, and 
transmitted wavelength. 


Three-Dimensional Radar Video Simulator, by 
P. Pielich. “El.” July 1956. 3 pp. Terrair 
clearance radar data is presented as three- 
dimensional oscilloscope display by ising 
simulated-video generator and conventional fly- 
ing-spot scanner. The mechanization of such 
a display was found to be a relatively simple 
matter 


Electrical Altimeters for Airplanes, by E 
Roessler. “El. Rund.’”” May 1956. 3 pp. Diverse 
kinds of electrical altimeters, especially capaci- 
tive, pulse echo, and frequency modulation 
types, are described in detail with reference 
to the historical development. The combination 
of weather radar, a collision warning radar, 
and a pulse altimeter finally is regarded as a 
possible technical solution of the pertinent 
problems of aeronautical engineering. 


Transmission of Radar PPI Pictures with Re- 
duced Bandwidth, by H. Meinke and H. Groll 
“Nach. Z’’ May 1956. 8 pp. The received Radar 
ignals are fed to a linear electronic memory 
by a modulated electron beam. The electroni 
memory is based on the charging pr 

will be additive A slower movi 

beam transfers the added sign 

resistor via a collector anc 

system i discussed and 


shown 


Designing a Simulated Rate of Climb Indicator, 


by R. Neun and P. Ste ISA J” 
pp In imentation of an 
facility led the d pment of 

rate of climb indicat 
elf 


f-contained, portable 


transistorized amplifier, 
device, and zero-sup i 
use The design employ 


g j 
ana 


The Distant Field of a Paraboloid Having 
Rotational Symmetry in Combination with a 
Dipole at Right Angles to the Plane of the 


Opening, by F. Mueller. “Hochfreq.”’ \ 


1956. 4 pp. The surface currents in the 


flectors are computed from the distant 


the dipole; th ads to a computatior 
distant field of issembly 
a split directi 
is similar t 
,~wave of a ciré 
The Night-Effect on Direction Finders, 
Miram. “El. Rund.”” June 195¢ 
tions of this effe 
remedies 


received 


SEMICONDUCTORS 


Intermetallic Semiconductors, by 
“Bell Rec.”’ J vy 1956 > DT There 
of semiconductor er than silicon 
manium OU ich our knowled 
incomplet cent investigations 
rmetallic comps 
electrical prop 
silicon and g 
possible to produce 


and other semi 


What Type of Degenerative Feedback for 
Transistors? by R. Hurley. “El. Des.”” June 
15, 1956. 3 pp. The greater the number of 
stages per feedback loop, the greater is the 
predictability of the transistor amplifier gain 
at mid-frequencies for given overall gain. How- 
ever, for more than two transistor stages per 
loop, instability results, the suppression of 
which reduces bandwidth. Experimental data 
is presented: results show that a two-stage 
transistor amplifier using current feedback is 
“some sort of optimum,” as to midband gain 
predictability and bandwidth. 


Superregenerative Transistor Oscillator, by R. 
Kircher and I. Kaminow. “El.” July 1956. 2 pp. 
Equal on-off intervals of 500 cps audio fre- 
quency are obtained at a rate of 7 cps using 
a junction transistor in a basic self-quenching 
oscillator circuit. Effects of circuit parameter 
variation on the performance of the oscillator 
are given. 


Transistor Circuitry in Japan. “El.”” July 
1956. 5 pp panese transistorized products in- 
luding four different types of broadcast re- 
ceivers, a portable tape recorder, and a hear- 
ing aid are reviewed 


Transistors Telemeter Small Missiles, by C. 

Kortman. “El.”” July 1956. 3 pp. Spin informa- 

tion is placed on a subcarrier channel of an 

f fm system, using a germanium photocell 
id transis 


Automatic Curve Tracing Aids Transistor Cir- 

cuit Design, by N. Goldich. “El Des.” July 1, 

1956. 2 pp. Curve tracers can be effectively used 

evaluate transistors in circuit design. They 

artict y useful in analyzing changes in 

racteristics with load, operating 

and environmental conditions. This article 

a delineation of a ty; tracer and 
plains how it can be us as a design tool. 


fransistor Circuit Design with Intermediate 
onnections Terminal, by A. Jorysz 


ily 1 ) pp. Recently, a new 

properties. 
and allow 
amplification 
most general 
considered as 

illel combin 

ipedance bridge. 
f three simple cir- 
emitter-base,” the 
llector,” and the “‘in- 


esigning “Free-Power’ Transistor Apparatus, 
by H. Hoffmann. “‘T-T & El. Ind.” Aug. 1956. 
| ion of equipment deriving 
or artificial energy 
equipment using light, 


for power is desc ~d. 


esigning Transistorized Test Equipment, 
mma n and K. Hardin. “El. Des.” July 
5 pp. Replaci 
require 1 1 
driv 
and fre 


TELEVISION 


Designing Storage-Tube Equipment, by J. Buck- 

A. Luf “El.” July 1956. 5 pp 

{ tbes for storing informa- 

frequency-bandwidth con- 

radar, and data torage and 

High-voltage power supply, video 

sweep and blanking generator 
-urrent ulator and stairca 

gene rage tube 

ribed. Typical transmission ove 


ephone lines 
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Color Television on the Li Coaxial Carrier 
System, by H. Hey. “Bell Rec.” July 1956. 4 pp. 
The advent of color tv with its more stringent 
transmission requirements, made it necessary 
to modify existing L1 tv channels. To fill this 
need, existing B2 and C2 tv terminals have 
been integrated into B3 and C3 color tv ter- 
minals by the addition of new equipment. 
Eidophor May Revive Lagging Theatre-TV 
Operations, by N. Wasserman. “Int. Proj.” 
June 1956. 3 pp. A new closed-circuit TV sys- 
tem, capable of producing a wide-screen color 
picture with a high degree of clarity was 
originally developed by the Swiss and is now 
undergoing final development. An arc lamp 
projects a beam through a condenser to a 
schlieren lens. The light which is deflected 
strikes a reflector which is coated with an oily 
Eidophor liquid. When agitated by the scan- 
ning beam of an electron gun, this oily liquid 
forms tiny ridges or prisms which alter the 
reflective pattern of the light in such a way as 
to form an image. Only that light which is 
diverted by electron-agitated portions of the 
Eidophor liquid is reflected so as 
through the schlieren lens and through the 
projection system to the screen. 
Raising the Selectivity of Television Receivers, 
by Ya. I. Efrussi. ‘‘Radiotek.”” March 1956. 
10 pp. The paper analyzes circuits for the 
intermediate amplifier stages in television re- 
ceivers. These circuits permit an increase in 
selectivity and a simultaneous decrease in the 
number of tuned circuits. It is shown that in 
order to retain high video quality the selec- 
tivity must not exceed a specified value. 
The Selenium Diode in TV Design, } 
Cataldo. “T-T & El. Ind.”” Aug. 1956 
Applications for semi-conductor compor 
particularly selenium diodes, in tv receive 
sign are described. The horizontal phase d 
tector circuit is analyzed, with both selenium 
diode and conventional vacuum tubes and com 
ative perfermance figures : given 


Qn the Theory of Mertz and Gray, by H 
Ider “Freq.” May 1956. 6 yp. An 
the pulses in t frequency spec- 
a television signal is presented to 
illustrate the results of the theory of Mertz and 
Gray (Bell Tech. J. 1934). 
Color Television Transmission Systems, by K 
Tee “Nach. Z’’ May 1956. 3 pp. The Phili) 
system is compared with the N.T.S.C. system 
The Philips two AM-sub-carr 
transmits a 3.6 me car 
red color component 
me wide) for the 
A control signal to adjust 
ationship between the sigr , corres 
ponding to the burst signal, is also transmitted 


Design Project for a Television and Radio City 
in Bogota, Colombia, by W. Duschinsky. “BC 
News” June 1956. 14 pp. How to build proper 
centralized radio and television facilitie 
growing city like Bogota is : yroble 

is all too familiar to broadcas 
vision enterprises in many parts 
The Government of Colombia ha 
proved the project described in this article, 

is proceeding with extensive streamlining of it 
communications facilities, including radiotele 
phone and radiotelegraph, as well < 

and television. 


Chrominance Circuits for Colour Television Re- 
ceivers (Part 2), by B. Osborne 

July 1956. 5 pp. This article is 

of circuit techniques applicable 

minance section of a color 


to receive an N.T.S.C. type signal 


Design of Industrial Television Equipment, 
W. Mayer. “El. Rund.’” May 1956 
sistron and Vidicon-tubes, owing t 
simple design, have been adopted generally 
camera tubes for industr equipment. C 
iit design depends on -onsideration 
special qualities of the camera tube resistan« 
reen. Conditions are discussed determining 
the production of inertia-free images (smal 
signal plate voltage and adequate electron jet 
current values), also problems of resolution 


power, noise, focusing, and aperture loss. 
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AUTONETICS 


North American's Guidance and Controls Systems Division 
SALUTES 
THE WESTERN JOINT COMPUTER 
CONFERENCE 


August 21, 22, 23, 24—Pan Pacific Auditorium 


Computer Specialists (Analog & Digital) 
Systems Engineers 
Logical Design Specialists 
Computer Applications Engineers 

Weapons Director Systems Engineers 

Preliminary Analysis & Design Engineers 
Automatic Controls Engineers 
inertial Instrument Development Engineers 
Computer Programmers 


Draftsmen 


AUTONETICS OFFERS YOU: 


1. The satisfaction and professional tation and data-gatherine techniques — 
recognition of working with the estab- is the most complete of any equipment 
lished leader in the field of electro- manufacture! 
mechanics — developing, designing Facilities that keep pace with tech- 

manufacturing. testing and delivering a nical progress. The constant technical 

wide range of complete guidance and ae 


progress « 


control systems. hiv d 


tics has been 1 t hy d 
| ] | 

physical cvrowth } the 
. v . . ° new 300.000 sq. ft 

Diversified projects in a well inte- ! 

: To ing is completed this ’ A utonetices 
erated operation. Autonetics’ engineers 


will have a total of ove: QOO.000 sq. ft 


follow each project data processing, 
: : : of engineering. n 
inertial euidance. autopilots, armamen 
facilities, 


controls, computers (analog and digi 


tal). special products — through all 9% A bright future that is secured by 

phases of production. \utonetics’ unique reservoir of experi 
ence. Probably 1 

Flight test section second to none. field has Autonetics’ 

Autonetics svstems are being tested con of experic 

tinuously in special airplanes. This 


operation—involving unique instrumen- 


Call Autonetics representative, Mr. E. F. Brunetti 
at the Ambassador Hotel, Los Angeles 
Phone DUnkirk 5-3281, August 21, 22, 23, 24 


See Autonetics’ booths 759 and 760 at the Western Joint Computer Conference 


Autonetics | 


AUTOMATIC CONTROLS MAN HAS 


Tele-Tech & ELECTRONIC INDUSTRIES + August 1956 For product information, use inquiry ¢ 
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TRANSMISSION LINES 


Ferrites in Waveguides, by G. Thompson. “J 
BIRE” June 1956 l pp. The gyromagneti 
mechanism which controls the permeability of 
a ferrite at microwave frequencies is investi- 
gated theoretically in several simple cases, and 
the tensor form of the permeability in the gen- 
The theory is first 


plied to circular waveguides containing 


eral case is indicated 
rite magnetized along the axis Applications 
of the effects in the construction of isolators 
and circulators are described These inch 
and reflection isolators for 
modes, and also devices which 
rhe effects of trans 
the ferrite is then dis- 


aday rotation 
enetization of 
Applications in rectangular guide 

of resonance isolators, non-reciproca 


tlators, and ] splacement de- 


The Frequency Dependence of Self-Excited 

Micro-Wave Generators Under Complex Load, 

H. Paul “El Rund.” May 1956 i 
influenc of quency alterations ¢ 

eration of a tr 

ya transmitte 

reference io the Rieke-freq 


paper, instability 


} 
magnetron 


kind load and their o1 
Maximum admissible mi 


is calc ited 


6, 


TUBES 
Klystron Control System, by R 
Eng.’ June »€ 9 pp The 


control plane” i roduced to illu 


tron properties, the automatic tunir 
roblen i ‘ one in two dimensions 
vision of afe f primary radar is described 


in detail ‘he article describes test equipment 


which pre he control plane on the face of 


ert and maps either klystron mode areas : 
frequency contour or 
the plane » | tem described 
cognizance 


rength while sé 
r tracking the quired frequenc 
ampiing I or mode centering 1 


troduced wt t 1 nimum di rbant 


Modern Keflex Klystrons, 
“Arc 


luctior 


and chart 
characteristl 
Ceramics in Electronic Tubes, by G 

13 pp. Th 


development 


brings abhi 
provemer anufacture 
characteris 
mechanica lectrical, and thermal 


which govern tl ce 0 ramic i 


Hydrogen Thyratrons, d 

P. Ledu Rev. Tech.” April 
detailed description the manufacture 
ting of thyratror is given, together 
view of the advantages of hydroge 


of TH-f 


Reliability as a Design and Maintenance Prob- 
lem, by R. Matthews. “El. Eng.” July 1956. 

pp. Attention is drawn to the critical im- 
portance of reliability in complex electronic 
equipment. Tube performance is suggested as 
being largely responsible, and an estimate is 
made of this factor in equipment failure. A 
design philosophy is proposed which could im- 
prove operational reliability, provided it was 
backed by the appropriate maintenance system. 
Tube by tube negative feedback and marginal 
checking techniques are then examined as re- 
lated solutions to the problem. 


Experimental Verification of the Theory of Re- 
flex Klystrons, by R. Musson-Genon. ‘Rev. 
Tech.”” April 1956. 92 pp. The theoretical de- 
termination of the characteristics of the circuit 

th localized 


constants equivalent to a 


esonant cavity is reviewed. A description i 
en of different experimental methods with 
without electronic beam. A review is pre- 

ented of the theoretical determination of the 

lifferent parameters arising in the expression 

f the second order of the admittance of the 
onic beam finite transit times in the 
space, non-uniform retarding field, mul- 
paths, phase aberration Description is 

of the various experimental methods de- 
fining these parameters. 


High-Powered C-Band Klystron Amplifiers, b 
R. Haegele. “T-T & El. Ind.’’ Aug. 1956. 3 pp 
Need fo ‘reased power in microwave i 
met by a |] f linear four-cavity Klystron 
mplifiers for 5300 to 8000 mec. Described here 
re the designing highlights: ceramic-to-metal 
technique novel tuning method nd unique 


nput and output fittins 


Very High Frequency Triode TH 021, 
Hulster. “‘Rev. Tech.” April 1956. 18 pp. 
inning with the phenomenon of power drop in 
triodes with an increase in frequency, the 
ical principles to be observed in the con- 
ction of vhf triodes are then more generally 
forth, and in particular the principl 
which s f n the phenomena of transit 
time and of raction of the tube with the 


Aa 


U. S. GOVERNMENT 


lotal Cross Sections for 14-MEV Neutrons— 
Comparison of Measured Values with Values 
Calculated From the Complex Square-Well 
Model » by W. McGarry, .- fk). 
NRL. Dec. 1955. 5 pp 

omparison was made between 

neutron total cross sections 

ilues calculated from the com- 

model of the nuclear interac- 

cal paramet 


s used in the 
ained from previous wor 
lifferential el ¢ cross sec- 
ison shows that the calcu- 
indicating either 
parameter is re- 
he differential 
that the theoretical 
aan 


1s an over- 


Systems Engineering *B 111801), by J. War- 
eid, Pennsylvania Sta Aug. 1955. 30 pp. 
¢ OTS To provide useful material for 

ems engineer in any industry, technical 
ations are eliminated and only mate- 
ymmon to most systems problems is in- 
1 in the book An introduction to sys- 
engineering is given, the factors sur- 
ing a typical systems-engineering prob- 
enumerated, and the systems design 

outlined 

Units and Systems of Weights and Measures 
NBS Circular 570), by L. Judson, NBS. April 
195¢ 29 pr 5¢ (Govt. Printing Office, 

Washington ‘ C.) This circular brings 

ether mu of the information previously 
! mimeographed leaflets. 
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Monte Carlo Reactor Calculation (PB 111865), 
by S. Podgor and L. Beach, NRL. Dec. 1955. 
10 pp. 50¢. (OTS) The Monte Carlo method 
was used to estimate the slowing down of 
fast neutrons in a spherical homogeneous mix- 
ture of U*™ and H.O. The estimated proba- 
bility distribution of thermalization was com- 
pared favorably with those of other calcula- 
tional methods and with experimental measure- 
ments. These probability distributions were 
used to calculate the critical ratio of U*™ to 
H.O for both bare and reflected core reactors. 
Debunching in UHF Velocity-Modulated High 
Density Electron Beams (PB 111799), by M. 
Weinstein, U. of Illinois. April 1955. 112 pp. 
$3. (OTS) The role of space charge of large 
beam current densities in field free drift re- 
gions of a velocity modulated electron beam is 
investigated, with particular attention to space 
charge “debunching.” A beam analyzing sys- 
tem, enabling the observer to see the velocity 
distribution of electrons during the complete 
cycle at a point of interest along the beam, 
was employed to obtain experimental knowl- 
edge about the velocities in each phase incre- 
ment of a complete modulation cycle. 
Behavior of Brittle-State Materials, Part 1 
(PB 111987), Part 2 (PB 121002), by O. Sal- 
massy and others, Batelle Memorial Institute. 
June 1955 Part 1, 153 pp. $4; Part 2, 161 
pp $4.25. (OTS) Part 1 investigates the 
factors influencing the fracture of brittle 
ceramic materials with emphasis primarily on 
the effects of size and stress state, as well as 
the effects of strain rate and temperature. 
Part 2 sets forth principles for the selection, 
evaluation, and design of brittle materials 
from a statistical and probability viewpoint. 
The entire distribution curve of fracture 
tresses was indicated to be a function of size 
and stress state of a brittle body. All mate- 
rials investigated showed the same qualitative 
effect of size and stress state. 

Industrial Preparedness Study: Transistors and 
Transistor Manufacturing Equipment, RCA 
May 1955 Vol. 1 (PB 111822), 200 pp. $5. 
TOL) so PB 111820), 42 pp. $1.25 (OTS) 
Necessary manufacturing equipment and fa- 
cilities for a point-contact switching tran- 
istor and a general purpose junction tran- 
istor were designed, built, and operated in a 
pilot run Vol. 1 reviews engineering develop- 
ment and summarizes design features Pilot 
production problems :¢ discussed, and com- 
plete manufacturing instructions are included. 


Vol. 2 contains descriptions a photographs 
of the mechanized equipment developed for 


yint-contact production. 


Energy Distribution in Luminescence Spectra 

of Organic Compounds (PB 1118 ~ ww Be 

Germann, Colorado U Nov 1954 163. pp 

(OTS) As a result of the frequent use 

f fluorescent materials in scintil- 

ation counters, interest in the phenomenon of 

energy transfer in phosphor systems has been 

timu d A new system for the de- 

of infrared radiation (7,000 A-20,000 
ed uses a 

ive cell a high 

thi 1eV tector, ir 

of 


ilfide photo- 
AC amplifier. 
phosphores- 
a number of different substances was 
tudied Phosphorescent emission was found 
for a series of cadmium sulfide-zine sulfide 
hosphors up to : vavel of 9,000 A. 
Evaluation of 
Parachute Cloth 


Antistatic Agents on Nylon 
PB 121141), by J. Sweeney, 
Research Foun- 
(OTS) Jus- 
utilization of 


rechnological 
1955. 71 pp 
found for 


fabric surface resistance as the measurable 


tiftcatio 
parameter Special instrumentation was de- 
veloped to provide the desired test conditions 

‘ F and 10 percent RH and permit the 
equired range of resistance measurements. 
No permanent antistatic agent was found to 
be effective at low temperatures, but specific 
non-permanent agents gave the treated mate- 
rial a surface resistance at test conditions 
which was comparable to the resistance of 
untreated nylon fabric at standard test con- 
ditions of F and 65 percent RH. 
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Engineers ° Physicists 


@ Planned progress is the key to success for an individual as well 
as a business. 


@ Here at BURROUGHS we know where we are going . . . our 


course is charted and, like such advanced Intercontinental Ballistic Missiles 
as ATLAS and TITAN, we too are on the way up! 


More than 1,300 people and in excess of 200,000 
square feet of working space in our three centers, located 


in the Paoli area, testify to our progress since 1954 


f. 

@ If YOU are an Engineer or Physicist... ON THE WAY UP... 
why not make the ascent with us in the creation and development of the 
advanced new computer techniques which will be required to control the 
course, speed and altitude of such Intercontinental Ballistic Missiles as 
ATLAS and TITAN as they are propelled out into space beyond the earth’s 
atmosphere? 

» 

@ Sage... IRBM...ICBM... are just a few of the many 
government projects under way at BURROUGHS RESEARCH CENTER 
where, and equally important, untold time and creative effort is also being 
spent by our scientists on new and better ways to improve the business 
machines which have given BURROUGHS the right to use the slogan: 


THE Foremost Name \N COMPUTATION 


To Meet Tomorrow’s Challenges Today 
Burroughs Invites Inquiries from Those Qualified As: 

@ ELECTRICAL ENGINEERS | © ELECTROMECHANICAL ENGINEERS 

@ MECHANICAL ENGINEERS | © MECHANICAL DESIGN ENGINEERS 

@ MATHEMATICIANS © PHYSICISTS 


. in the following fields — Control Computers, Pulse Circuitry, Digital 
Computers, Optical Devices, High Speed Mechanisms, Guided Missiles, Solid State 
Circuitry, Electronic Packaging, Electrographic Recording Devices. 


Write or Telephone M. E. JENKINS, Placement Manager 
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International ELECTRONIC SOURCES 


PATENTS r-Connected Stub Filters for Use on Very High Superregenerative Superheterodyne Wave-Sig- 
Frequencies, No. 2,751,557. Inv. B. M. Sosin. nal Receiver, No. 2,748,267. Inv. D. Richman. 
Phase Shift Oscillator, No, 2,749,441. Inv. As ned Marconi’s Wireless Telegraph Co., Assigned Hazeltine Research, Inc. Iss. May 29, 
D. A. Kelly. Iss. June 5, 1956. A voltage feed- ‘ Iss. June 19, 1956. The connecting arm 1956. The heterodyned wave is supplied to a 
back is applied to a multistage phase invert- a T-connected stub is not a multiple of a regenerative oscillator having a quench circuit 
ing amplifier. Series-connected L-sections are P ‘ter wavelength at any operating frequency. Further, the regenerative circuit supplies an- 
used as a phase-shift tuner in the feed-ha This connecting arm is connected in paralle other heterodyne signal in response to the 
path reversing the phase at the operating fre- to the two other arms; one arm is open-cir- heterodyne signal and the signal supplied by 
quency. Degenerative feedback is also supplied cuited at its other end and an odd multiple the regenerative oscillator. This signal is fed 
of a quarter wavelength, while the other arm to a frequency-selective circuit. 
wiaTeneing Seagensy Pivter, Me. 3,760,518. hort-circuited at its other end and shorter — irect Current Amplifier, No. 2,750,453. Inv 
Inv. P. G. Hansel, Assigned § , _ than a quarter wavelength R. L. Pritchard. Assigned General Electric Co 
America. Iss. June 5, 1956. The output High Frequency Capacitor, No. 2,751,560. Inv. Iss. June 12, 1956. A varying resistance which 
quency of a wide-range continuously-tuned E. | trinker. Assigned Lavoie Labs, Inc. is to be measured is connected to the base elec- 
June 19, 1956. Two sets of stator blades rode of a transistor having a current ampli- 
are mounted respectively at the end of two fication factor less than unity A dc voltage 


oscillator is compared to the harmonics of T 
crystal-controlled oscillator each 


coincid . ye . . ™ - . . " 
oincidence being counted for ¢ paced rectangular conductors of a transmis- source and an output resistor, having a re- 


line and extend in the direction of the sistance which is small compared to the one 
Two electrically connected groups of to be measured, are connected between the 
tuned oscillator and applied to the s: epi blades, interleaving respectively with collector and the emitter, the free end of the 

two sets of stator blades, are rotatably varying resistance being connected to the com- 
mounted mon terminal of the voltage source and the col- 


sweep The unknown frequency is 
compared to the output of the conti 


ter The counter being stopped 
taneous counts, giving an _ indicatio 


particular harmonic frequency swept . — . es lector cler . 
Color Television Synchronizing Apparatus, lector electrode. 


No. 2,748,188. Inv. R. J. Stahl and N. L. Device for the Amplification of Both Voice and 
Heike Assigned Color Television Inc. Iss. Signalling Voltages, No. 2,749,394. Inv. L. B 
May 29, 1956 A tunable synchronizing fre- Person et al. Assigned Telefonaktiebolaget IL 
iency oscillator is controlled by a _ voltage M. Ericsson. Iss. June 5, 1956. In a device 
ved from a phase comparis« f a sub- for the amplification of voltages above a given 


fore attainment of the unknown freq 


Electromagnetic Horn, No. 2,749,545 
A. Kostriza Assigned ternational 
and Telegraph Corp. Iss. June 
tric material is positioned between irmonic of its output with another voltage. frequency, a feedback low-pass filter, passing 
nductor & transmission fine comparison voltage is derived from a frequencies lowe1 than voice frequency, is con- 

juency stabilized oscillator tuned to a nected to the cathode of a tube. A high nega- 
} monic of the half-line frequency tive voltage is applied over a large resistor 
Television Color Synchronization, No. 2,751,430. to the other terminal of the network 

lly "A igned RCA. Iss. June 19, grounded voice by-pass capacitor is also ce 


ductors hav a first section of uniform 


eading t t erminating section flarir 


wardly to y ide an impedance trar 
tween the uniform-width transmission 
tion and free pace , 
ynchronizer comprises a color nected to this terminal, while a biasing v« 
“ 1 am > 

a y controlle scil- age is applied thereto over a diode. 
Transistor Oscillator with Current Transformer a ose ed 1: rE R a “ RS . 
ia ale Bi kal J 7 ! e ph ler od burst signal is Trigger Circuit, No. 2,749,437. Inv. W. 
RATER "entree PRN mpared wit yhase » oscillator out- Parr. Assigned Pye Ltd. Iss. June 5, 1956 
ignal which is applied plurality of flip-flop connected double tubes 


al controlling the is arranged in series \ resistor is interpo 


9, 195¢€ Two transis 
ana ths , 
ity ’ é between the grids of one of the tubes a 
Signal Translation System, No. 2,751,437. v ground The control grid of another tube 
( H. Hoeppr gned ivthe M: > a resistor and grounded rectifi 
t ne ( I ; , 56 The recei\ in series, resetting pulses being applied t 
inction of the vr and rectifier. The 
put is applied to a cathode and the 


Intercarrie » Translation Circuit 
: taken from a plate. 


745,954 
Nei “ ee " uenc f nverted I > i Multivibrator Trigger Circuit, 
1 : Inv Haven Assigned 
ng oscillograp Busi achines Corp. Is 
Automatic Gain Control Circuit for Transistor acl 1 of the two multivibrator trigger 
Amplifiers, No. 2,751,446 opt nnected to ¢ *tifier and a resistor 
ail ans their other terminals a constant po- 
= limits the negative voltage ex- 
the grids, whereby the recovery 
ced \ rectifier is connected to 
i such a manner that the control 
with the col pulse will trigger only the more positive grid. 
de 


Semi-Conductor Signal Generator 2 
960. Ir | iffitl j tCA tor elec ‘ nsmitt ec Trigger Circuits, No. 2, 
M 15 vn ‘ ‘ . f the di t current t mplifier. The Kilbey and G. E. Tucker 
Manufacturing Ce s 15, A reac- 
mpedance is inst into the cathod 
. , ‘ ad of an electron tu and another reacti 
Superregenerative Transistor Broadcast Re- 1 is placed th ate circuit 
ceiver, No. 2.7 . Ir R. S. Duncan As- I r tion of th ibe, the two imp« 
ned Be I Ine ss. June 19, 1956 \ ate The control signal is ay 
enerative the g f the tube. 
ontrolle« Radio-Frequency Controlled Plasmatron, No. 2,- 
factor of 750,455. Inv. H. J. Geisler. Assigned Inter- 
Vacuum Tube Shield and Heat Radiator, No. 2 trar t t ( reg with frequency national Business achines Corp 3. June 
745.895. Inv. E. J. Lideer I M 1 LO5¢ er the oF atiT nd so that the oscillator 2, 1956. T airs of opposing 
The shield he radiat gro I nate tan top oscillating losing a common space are mounte 
t Cathoede-Ray Tube, No. 2,750,525. t i discharge An ionizing 
-almer Assigned . B ’ ‘ 1 is applied t ie pair of elk 
Tune 12. 195¢ The face } of a cathod throug a choke i Iter grounded 
of light-s ‘ rls vty isto An amplitude-mod 
oscillation is fed to the 
which are balanced 


Color Television Transmitter, No. 2,750,439. 
Television Receiver Circuit, 2,745 I tar alt ting blue and red In D. Kell. Assigned RCA. Iss. June 
"fit t 195 4 full band-width panchromatic signal 
Intercarrier Sound System, No. 2,750,441. 1 i two color component signal trains are de- 
Assigned Motorola, Inc veloped. The low-frequency component of each 
: of the color signals is combined with the low- 
di al : juency panchromatic ignal. This com- 
ww-frequency pu i ion signal and the low-frequency com- 


wave is limited and ponents of the two color signals are consecu- 


} 


received 


10 ke FM wave tively and cyclically sampled : compara- 
rillat« ? tively high frequency and the resulting signal 
demodulated by « is mixed with the panchromatic signal to pro- 


ice a composite signal for transmission 
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ERMA 


electronic recording machine accounting 


Brilliant career opportunities for... 


e EXPERIENCED COMPUTER ENGINI 
e LOGICAL DESIGNERS 
e TRANSISTER APPLICATI 


e COMPUTER Cl 


ERMA !S REVOLUTIONARY IN CONCEPT AND EXECUTION 


. solves entire bookkeeping problem from time check is entered 
until monthly statement is issued. 


. originally conceived by Bank of America and developed to the 
bank’s specifications by Stanford Research institute. 


.. . fefinement to continue through joint effort of General Electric 
and Stanford Research Institute. 


Please send your resume to 
¥ 


Engineering Administration 
industrial Computer Section 


GENERAL @@ ELECTRIC 


3001 James Street + Syracuse, New York 
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New Printed Circuit Components 


MINIATURE RESISTORS 


The new Dalohm Type RLS 
miniature power resistors, de- 
signed for printed circuit appli- 
cations, are basically the same as 
the Type RS resistors, except that 


= 


j 


they have radial instead of axial 
leads. They come in 6 sizes and 4 
wattages, 2, 5, 7, and 10 w. Max. 
values are 4.4K, 15.5K, 
22K, and 55K, respectively. Tem- 
perature coefficient: 0.00002/Deg. 
C; di-electric strength of 1000 
VAC, V_ block test: tolerances: 
0.05° to 3%. Dale Products, Inc., 
Columbus, Neb. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 
for 7-1 } 


resistance 


SCREEN PRINTER 


Screen Process Printer for 
printed circuits will print an ac- 
tual area of up to 6 x 6 in. on 
copper clad laminates of any 
thickness. The screen is closed to 
the work by an air cylinder, while 
the squeegee is operated by a sim- 
ple hand motion. Pressure, angle 
of squeegee, and registration locks 


are provided leaving nothing to 
judgment. 200 impres- 
sions per hr. are readily achieved. 
Mech-Tronic Equipment Co., P.O. 
Box 510, Silver Spring, Md. Tele- 
Tech & ELECTRONIC INDUS 
TRIES (Ask for 7-143) 


operator 


140 


COIL FORM 


Shielded coil form for printed 
circuits, designed as LS-12, has 
a square shaped plated brass 
housing, whose dimensions are 14 


x 14 x \&% in. Inside the housing is 


a coll torm with an internally ad- 
justable powdered iron core, tun- 
able from top or bottom. The LS- 
12 mounts by two tabs that can 
be inserted through a printed cir- 
cuit board and can be dip-soldered 
from one side of the board to 
complete installation. Thermionic 
Corp., 445 Concord Ave., Cam- 
bridge 38, Mass. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 


for 7-20) 


SNAP-IN CONTROL 
Self-supporting, snap-in vari- 
able resistor for printed wiring 
known as the Stackpole Type 
LR-70, measures 57/64 in. dia. and 
stands 7% in. off the mounting 
board. It is supported by four legs 
the three regular voltage taps, 
and a larger, case ground leg. Sin- 


eee + ee, : 


gle or double-pole snap switches 
are available with ratings from 
15 a., 15 v. de; to 6 a. at 125 v. ac- 
de. Electric Component Div. of 
Stackpole Carbon Co., St. Marys, 
Pa. Tele-Tech & ELECTRONIC 
INDUSTRIES (Ask for 7-90) 


ard on last page 
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CARD RECEPTACLE 


Line of double-row, printed 
card receptacles, designated as 
Series UPCR-DTP, feature bery]- 
lium copper contacts with taper- 
pin terminals embodied within a 


= 


A 


high-compression solid molding. 
Available in 6, 10, 15, 18 and 22 
contacts per row, for 1/16 in. and 
3/32 in. printed cards, receptacles 
have an insulation resistance of 
over 100,000 megohms and volt- 
age capacity of 2200 v ac (RMS) 
at sea level, and 600 v ac (RMS) 
at 60,000 ft. Components, Inc., 454 
E. 148th St., N. Y. 55, N. Y. Tele- 
Tech & ELECTRONIC INDUS- 
TRIES (Ask for 7-31) 


CIRCUIT DRILLING 


Speed-up in the drilling of 
printed circuit plates is now pos- 
sible with a newly-developed pneu- 
matic attachment to the New 
Hermes pantograph. Machine en- 
ables an unskilled operator to in- 
the drilling operation to 
more than 100 holes per min. A 
master template from which the 


crease 


drill pattern is reproduced, shows 
a number of dots representing the 
amount of holes to be drilled. New 
Hermes Engraving Machine Corp., 
13-19 University Place, N. Y. 3, 
N. Y. Tele-Tech & ELECTRONIC 
INDUSTRIES (Ask for 7-26) 
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New Microwave Products 


EPOXY RESINS 


“Family” of epoxy resin sys- 
tems are marketed under the trade 
name “Randac.” Randac R-4060 
exhibits nearly constant values for 
volume resistivity, loss or dissipa- 


=~ a 


‘ue 


tion factor, and dielectric constant 
from room temperature to 130° C. 
R-4059 is a 100% reactive, min- 
eral-filled, thermosetting liquid 
designed for room-temp. applica- 
tion which, in the cured state, is 
semi-flexible. R-4053 a 100% solid 
resin is thermoplastic until cured. 
Mitchell-Rand Insulation Com- 
pany, Inc., 55-A Murray St., New 
York 7, N. Y. Tele-Tech & ELEC- 
TRONIC INDUSTRIES (7-72) 


ANTENNA 


Patterned after a Signal Corps 
design, the new 91280-1 Discone 
Antenna fully meets the require- 
ments of specifications MIL-I- 
11683A and MIL-S-10379A. Used 
in conjunction with the Stoddart 
NM-30A Radio Interference-Field 
Intensity measuring equipment, it 
is suitable for making broad-band 


interference measurements within 
the frequency range of 40 to 400 
MC. Stoddart Aircraft Radio Co., 
Inc., 6644 Santa Monica Blvd., 
Hollywood 28, Calif. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 
for 7-98) 


Tele-Tech & ELECTRONIC INDUSTRIES 


MICROWAVE SYSTEM 
This new and compact 2,000 MC 
microwave relay system for TV 
combines for the first time outputs 
of separate aural and visual trans- 
mitters into a common antenna. 


The complete system weighs less 
than 200 lbs. and comprises 2 
transmitting and 2. receiving 
inits, and 2 parabolic antennas or 
“dishes.” The system will be avail- 
able in 2 models; the TL-3-A, in- 
cluding both aural and 
equipment; and model TL-3-D, 
visual equipment only. General 
Electric Co., Electronics Park, 
Syracuse, N. Y. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 


for 7-12) 


STANDING WAVE 
DETECTOR 


Consisting of only three basic 
units—the carriage and drive sec- 
tion, the block, and the probe, 
Type DB-825 can measure all 
standard microwave and ultrami- 
crowave frequencies, from 5.8 
KMC to 90 KMC. The slot is built 


visual 


perfectly 
guide 
held 


axis. 


parallel to the wave- 
axis, and probe travel is 
parallel to the waveguide 
DeMornay-Bonardi, 780 S. 
Arroyo Pkway., Pasadena, Calif. 
Tele-Tech & ELECTRONIC IN- 
DUSTRIES (Ask for 7-159) 
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FERRITE ISOLATOR 


The new Model X110 Ferrite 
Load Isolator is designed for use 
in X-Band systems where space 
and weight are at a premium. 
Unit weighs 1 lb. and is 2 in. long 


Nine db isolation 
is provided at 100 kw peak power 
over a bandwidth of 8600 to 9600 
me. It provides a compact solu- 
tion to 


and 2 in. wide. 


effects and 
other loading problems caused by 
lengthy transmission lines or ex- 
VSWR’s. Litton’ Indus- 
tries, Components Div., 336 North 
Foothill Road, Beverly Hills, Calif. 
Tele-Tech & ELECTRONIC IN- 
DUSTRIES (Ask for 7-18) 


“long-iine” 


cessive 


COAXIAL TERMINATION 
New high power _ coaxial 
termination for the 900 to 10,000 
mec range, Model 369, has a power 
rating of 200 w. average and 50,- 
peak. Capable of with- 
standing temperatures in excess 
of 500°F., it is useful for termina 
tin directional 


000 w. 


couplers and 


other devices in power sys- 


tems in actual operation or for 
test purposes. The unit is 11 in. 
long and is available with a type 
N female connector. Narda Corp., 
Mineola, L. I., N. Y. Tele-Tech & 
ELECTRONIC INDUSTRIES (Ask 
for 7-8) 


For product information, use inquiry card on last page 


Western Manufacturers 
Offer Technical Data 


(Ask for W¢ 
Diodes, 


sistors 


deposited carbon re 
catalog sheet Engi- 
neering ata heets, and catalogs showing 
wire-wound resistors precision carbon-coated 
esistors and coppe oxide i 


ailable Nucleonic Products) 


rectifiers, also 


(Ask for WC-2) 

Motor brochure on rotating electrical equip- 
ment, including data sheets and photos, and a 
performance pecification On a new instru 
mentation camera (35mm type—MPSC35-100) 
are offered Engineering drawings included in 
both brochures Bill Jack Scientific Instru- 
ment 


(Ask for WC-3) 
tched circuitry and related electronic com- 
ponents and assemblies are described in a 
brochure. Material includes photos 
descriptions of components; back 
graphs relating to current carrying 
and voltage drops expected for vari- 
ghts of copper used in printed cir- 
Charts have been incorpora 
Standards Manual at North Americar 
tion (Graphik-Circuits Div., Cinch 


(Ask for WC-4) 

Data sheets offered are: special cathode 

tubes, vacuum gage tubes, vacuum meas aring 

equipment, spot and seam welders, an 

tional cycle timers. Engineering bulletins 
vailable include: phosphor characteristics, and 
welders Vacuum ibe Products) 


(Ask for WC-5) 


Pulse handling instruments line is described 
in eight cat sheets and specification sheets 
Items ‘lude: two time delay generators, a 
al time delay generator, pulse generat 
marker gene or, and a pulse forming 
Rutherford Electronics) 


(Ask for WC-6) 


Fluoroplasti Kelon-T (Teflon) and Kelon-} 
Kel-F, Flucrothene) are described in engineer- 
ing bulletins. Kelon-T and Kelon-F are used 
to make back-up rings, standard O-rings 
piston-rings, scraper rings, valve packings an 
tand-off and feed-through insulators Wide 
variety of applications for these fluoroplastics 
listed, and bulletins include specs and draw- 
ings. (W. S. Shamban 


(Ask for WC-7) 


Cinema wire-wound 
fixed, are described in a bulletin which in- 
cludes scaled drawings and specifications for 
each type Military types and series for 
printed circuits are included among the avail- 
able resistors. (Cinema Engineering 


encapsulated resistors, 


(Ask for WC-8) 
Plug-in catalog includes a special section 
plug-in units and an application chart 
juick reference in applying plug-in 
Special section of plug-in units in 
counting and frequency division (digital co 
ing and analog counting); pulse and swe 
generators; time se lection : squaring circults ; 
pulse amplifiers; and linear amplifiers For 
ystems designers, the catalog is concerned 
with standard plug-in units for military and 
commercial users, as well as special plug-in 
fabricated to customer awings. Cata- 
og has photos, engineering drawings, specs 
and price list. (Eeco Production) 


(Ask for WC-9) 

Application case history No. 113, describing 
use of rubberized abrasive for deburring and 
polishing component metal electronic tube »arts 
and industrial catalog and price list are offered 
Case history gives details of blen 
solution. Catalog, illustrated, vive 

and operating suggestions on whs 

blocks, sticks and cones, rr 

ing and polishing. ; 


(Ask for WC-10) 
Engineering-drawing aids 
three specifications: fre 


142 


1omograph, thermal noise nomograph, and 
noise figure vs. frequency for high frequency 


iodes. (Interstate Electronics) 


(Ask for WC-11) 

Digitizer data are included in Data File 661, 
vhich contains technical bulletins with ap- 
plication data, photos, and schematic 
liagrams used in building up digital readout 


ystems. (Coleman Engineering) 


specs, 


(Ask for WC-12) 
ionary of carrier and microwave 
monthly 


or are 


terms, 
company magazine, The Demodu- 
available upon request. Dictionary 
ontains charts and nomographs especially for 
communications engineers Magazine features 
factual information on carrier telephone, car- 
rier telegraph and microwave communications ; 
material is slanted for both non-technical man- 
gement and the experienced communications 
ngineer. (Lenkurt Electric) 


(Ask for WC-13) 
Monthly technical publication discussing major 
technical developments and new catalog is of- 
ed upon request. Called The Tracerlog, mag- 
recently announced a new catalog of 
services and radioactive chemicals 
le upon request without charge 


(Ask for WC-14) 
Fluorescent paints, inks and dyes are among 
a brochure which lists 
daylight materials and black light materials 
Wide variety of luminous materials and prod- 
such as phosphorescent paints for signs 
Price list is offered for paints and 

black light lamps and 
Hi-Brite oil base color and 

color; inks and textile colors; and mis- 
aneous non-packaged items, such as lumi- 
netrant fluids, magnetic powder 
»igment (Shannon Luminous 


the products described 


Ask for WC-15) 
television chassis components are listed 
chart which includes all chassis made by 
company. Correct replacement part stock 
imbers are provided, for quick reference, un- 
component headings and chassis numbers 
in both right and left margins. A 
is index is also provided to help 
number if only model number of 
receiver nown. (Radio Div., Hoffman Elec- 

nics) 


Ask for WC-16 
J -uit designer (Model C-38) and stack-up 
onnecting leads are described in two flyers. 
Material on os circuit designer is illustrated, 
gives specs and lists accessories. Leads are illus- 
trated and features and model details are given. 
Pomona Electronics) 


Ask for WC-17) 


Micaply Epoxy-Glass, a laminate, is described 
detail in a booklet. Product applications in- 
etched circuits, commutators, binary code 

*s and lighted panels, for clad material; for 
inclad material, applications include electrical 
nsulation, mock-up boards, gaskets and high 
R-F grounding insulation (copper or aluminum 
indwiched in laminate). Micaply Epoxy-Glass 
s made in three grades—military, industrial 
nd ce lists are given in booklet. 


ire and other switches are described 
sheets. Products covered in detail in- 
ib-miniature, snap-action basic switch; 
actuators for sub-miniature switches 
and toggle switches; and a sub- 
amperage switch. A description 

and definitions of technical 
available. (Milli-Switch Corp ) 


nica are offered as engineering 
and ine lude engineering drawings in some 
stances. Subjects include: triax and double 
lded x; index of engineering data draw- 
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ings; cellular polyethylene cables hermetic 
seal connectors; pressurized connectors; color 
coding eonnectors pricing of cable assemblies 
“termina for cable center conductors ; “‘lock- 
ing terminals” for Microdot receptacles cable 
specifications ; cross index of Mierodot coaxial 
connectors ; and printed circuit receptacles and 
connectors. (Microdot, Inc.) 


(Ask for WC-20) 

Infrared spectroscopy reprints may be obtained 
in a handy package which serves as an intro- 
duction to the field. Thirteen articles, including 
a basic introductory article, are in the package, 
plus a bulletin on the Beckman IR-4 Infrared 
Spectrophotometer, a copy of Infrared Notes, 
and an index of all infrared reprints now avail- 
able. (Scientific Instruments Div., Beckman 
Instruments) 


(Ask for WC-21) 

Precision instrument hardware, connectors, con- 
nector application notes, micro-miniature ter- 
minal lugs and rivets, and a miniature indica- 
tor lamp are among the subjects described, with 
illustrations and detailed specs, in a series of 
flyers. Features, ratings and specs are included. 
Circon Component) 


(Ask for WC-22) 


Catalog of index books for accumulation of re- 
ports, technical information, specs, background 
data and clippings is available. These visible 
index books provide quick reference and porta- 
bility, and may also be used for personal lists, 
sales contracts, cataloging references, sales con- 
trol or follow-up, and inventory. (Recordplate 
Co.) 


(Ask for WC-23) 

Magnetic servo amplifiers and miniature power 
type DC voltage references are two items of de- 
scriptive literature for standard products. Am- 
plifier 400 cycle MS series literature feature 
selection chart in selecting a standard magnetic 
amplifier to drive a standard 400-cycle servo 
motor. Both products are described in detail; 
charts and photos are included. (Timely Ins 
ments & Controls) 


(Ask for WC-24) 


Antennas, antenna systems and transmission 
line are described in a 100-page catalog which 
contains the product description and engineer- 
ing data of over 500 products. Twenty pares 
are concerned with system engineering data, 
and related information, especially for engi- 
neers working in this field of electronics. Cata- 
log, available upon request, is fully illustrated 
with charts, photos and engineering drawings, 
plus specs. (Andrew California Corp.) 


(Ask for WC-25) 

Data files, catalogs; and spec sheets, describing 
methods of using various instruments, are of- 
fered. Data files include: electronic timing, fre- 
quency measurement, electronic control, pres- 
sure measurement, programming operational 
equations for analog computers, and an intro- 
duction for operation of analog computers. A 
short form catalog describes the full line avail- 
able, and another booklet discusses industrial 
systems engineering. New data files are in 
preparation, (Berkeley Div., Beckman Instru- 
ments) 


(Ask for WC-26) 

A summary data sheet, reprints of nine techni- 
cal papers read or published, and an external 
house organ are available upon request. Data 
sheet lists and compares the entire line of pre- 
cision potentiometers, and the house organ car- 
ries certain technical information and miscel- 
laneous information. Reprints include these 
from Tele-Tech & ELECTRONIC INDUS- 
TRIES: “Computing with Servo-Driven Poten- 
tiometers, Bradley & McCoy (Sept., 1952); and, 
Accuracy of Potentiometer Linearity Measure- 
ments,” McDonald & Hogan (Aug., 1953). 
(Helipot Corp., Div. of Beckman Instruments) 


(Ask for WC-27) 
‘“‘What’s New with the Electron . . . 1956” is 
the title of an illustrated brochure, which dis- 


cusses vacuum tubes, stacked ceramic tubes, 
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To obtain this literature use the 
postage-paid Inquiry Card in the 
back of this issue—opposite page 
176. List the number of each item 
of literature you want and mail the 
card. We shall refer your request 
to the manufacturers concerned 
Unless otherwise noted, publica- 
tions are available to interested 
persons without charge 


and new ceramic receiving tubes. New ceramic 
power transmitting tubes are lso described. 
(Eitel-McCullough) 


(Ask for WC-28) 

*‘Ultra-Violet Lamp in Scientific Research,” by 
Jack DeMent, research chemist of Portland, 
Ore., is offered as one of a series of bulletins. 
Catalog sheets on various ultra-violet lamps 
and equipment, illustrated and giving specs, 
also available upon (Ultra-Violet 
Products) 


request, 


(Ask for WC-29) 
ata sheets on scopes and meters, plus a smal] 
rraphic reference handbook, will be sent 
ipon request. Data sheets include: Digital vac- 

uum tube volt-ohmmeter, oscilloscope (several 

types), digital printout systems, digital radi- 
ometer and an oscilloscope instruction sheet 


Hycon Mfg.) 


(Ask for WC-30) 

4 technical bulletin and an external informa- 
tion bulletin are Tech. bulletin 
3010A, 8 pages, describes an electronic data 
processing system; the No. 5 information bul- 
letin tells about computer applications, com- 
pany facilities and personnel (ElectroData 
Cor} 


available. 


(Ask for WC-31) 

Electric power drives and electric motors are 
described in product catalogs. Multi-mount re- 
ducers, slow-speed geared electric power drives 
and explosion-proof motors are among 
products described in available catalogs. Pho 
darwings and specs are included. (St 
Electric Motors) 


(Ask for WC-32) 
Long life L. M. Ericsson miniature electronic 
tubes are described in an illustrated brochure 
that includes. graphs, charts and engineering 
gs of various tube types. Features and 
ality tests are described, as are more 
core of different tubes. (State Labs) 


(Ask for WC-33) 


A report entitled ‘‘Project Datum, an Inte- 
grated Data Collecting and Processing System 
for Air Force Flight Test Center, Edwards AF 
Base, Calif.”” has been issued containing illus- 
trations and drawings. The 58-page brochure 
ncludes these sections: central data processing 
ystem, airborne data acquisition system, rocket 
engine test station data acquisition system, 
high-speed track data acquisition system, and 
ground data acquisition system for radar pho- 
totheodolite. Report is based on a completed 
Air Force contract. (Electronic Engineering 


(Ask for WC-34) 
Four engineering bulletins discuss various elec- 
tronic developments and products. Theoretical 
nalysis of Accuracy of Ratio Transformers 
points out that theoretical analysis of a perfect 
itotransformer used for stepdown purposes 
shows that if leakage inductance and winding 
resistance are uniformly distributed and the 
turns can be accurately tapped, the accuracy 
as a voltage divider for no load is perfect. Bul- 
letin No. 2, Use of Gertsch Standard Ratio 
Transformers for Low Impedance Voltmeter 
Calibration, discusses the PT Series Standard 
Ratio Transformers that are useful for AC 
voltmeter calibrations. The system, basically, 
consists of a standard voltage source driving 
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Selected publications, bulletins and catalogs, that are both 
useful and that have a permanent reference value for engineers, 
scientists and technicians, may be obtained from West Coast 


manufacturers upon request 


the RatioTran which in t drives the meter 
to be calibrated. Accuracy Calculations for 
Gertsch Standard Ratio Transformers (Bulletin 
Jo. 3) states that these Standard Ratio Trans- 
have accuracy specified by a formula 

gives the maximum error which could 

be expected in the indicated ratio; this would 
give the error as a percentage of the output if 
the input is perfectly known. This accuracy is 
applicable to a bridge circuit, since the source 
voltage is common to both branches of the 
bridge circuit and variations of source voltage 
cause no error i 


The accuracy specification is 
given as a formula. Bulletin No. 4 shows the 
Use of Standard Ratio Transformers in Bridge 
Circuits, and discusses the use of a shielded 
bridge transformer. All bulletins are illustrated 
with engineering drawings or chart Kertsch 
Products, Inc.) 


(Ask for WC-35) 

Free subscriptions are available for the Audio- 
Record, a house organ published quarterly and 
containing news and information about sound 
recording materials. New products and uses of 
products are described in feature articles which 
are illustrated with photos. Each issue carries 
a technical discussion, illustrated, on recording 
problems and solutions. (Audio Devices, Inc.) 


(Ask for WC-36) 

Majer developments, new prod 
pertinent information, are includ i 
Playback, < » organ published 
Material is illustrated with photographs 
pex Corp.) 


(Ask for WC-37) 

Electric generating plants are described in an 
8-page, 3-color catalog which has been designed 
to simplify the selection of the proper type of 
generating plant and appropriate accessories 
Full details are given with each illustration of 
various electric plants. Individual spec sheets 
for all models are listed as being ilable 
D. W. Onan) 


(Ask for WC-38) 

The Experimenter, published monthly, 
formation on new | jucts, technical 
tion, and development news. Illustrated 
photos and engineering drawings, the p 
tion is sent to interested individuals por 
quest. (General Radio) 


(Ask for WC-39) 

An illustrated bulletin (No. 1000) in color de- 
scribes and lists industrial shock and vibration 
mountings for all types of electronic contr Is 
and machine tool prot ion. Detailed specs are 
included tobinsor 


(Ask for WC-40) 
“Tubes That Can Take It” is the title of a 
brochure, | man 

scribing a ked ceramic receiving tube—a 
small electronic tube that can withstand envi- 
ronments found in airborne and missile appli- 
cations. A flyer in color is also available, givi 
illustrations, drawings and specs on 

ferent ceramic receiving tubes 

lough) 


motion picture de- 


(Ask for WC-41!) 

Bulletins various prod- 
ucts and equipment are available. Materials 
include specs and istration of an antenna 
kit, a standard fre ency comparator, and an 
lard time and frequency 
broadcasts. (Specific Products) 


illustrated, describing 


article discussing 


(Ask for WC-42) 

Synchros available for electronic applications 
are described in a 16-page strated brochure 
which includes drawings and specs. Specific 
applications and « 1iled descriptions are in- 
cluded. (Clifton Precision Products) 


(Ask for WC-43) 

Julletin M562 describes the M562 Strain Gauge 
Power Supply, 5 v at 1 amp continuous. Unit 
is illustrated in bulletin and specs and applica- 
tions are included. (Perkin) 


(Ask for WC-44) 


“It Pays to Specify ‘Mylar’”’ is the title of an 
8-page booklet MB-8) available upon re- 
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quest. Mater deta 
turers in using Mylz 


experiences of n 


duPont 


(Ask for WC-45) 


echnical descriptions in brief of the portable 

Series 3000 DC overpotential testers are in- 
luded in the reprint of “Resume of DC Over- 
potential Testing,’” available upon request 
Beta Electric 


(Ask for WC-46) 

Catalog sheets of four products are offered 
Products ar Transconductance Analyzer and 
Cireuit Designer, Transistorized Voltohmmeter 
Frequency Modulation Monitor, and FM Sigr 
Generator New London Instrument) 


(Ask for WC-47) 
Printed Cireuit C« ors a described in a 


% 


new bulletin s 


(Ask for WC-48) 
Printed circuit tube-socl 
mounting dimensions 
Eleo Corp.) 


described and 


Bulletin 102 


(Ask for WC-49) 
A new 6-page 
Sources,” 


bulletin, 
describes noise 


mounts and attentuators 

(Ask for WC-50) 

Bulletin No. T-505 gives specifications and op- 

erating characteristics f thermal time delay 
] irtiss-Wrigt 

(Ask for WC-51) 

\ 4-page bulletin (No. B-5) lists 
ive data, tolerances, dimensions and tempera- 
ire coefficients of insulated wire wound resis- 

tors. (International Resistance Co.) 


comprehen- 


(Ask for WC-52) 

A new 12-page booklet describes mz 
lling methods and equipment 
ecriptions of 28 different containers. 


Vulcanized Fibre Co.) 


(Ask for WC-53) 

“Multi-Track Magnetic Recording/ Reproducing 

Heads” is the title of a new bulletin (No. 55-B) 

lescribing magnetic tape data recording and 
r heads. Specifications and operating 
i icluded Davies Labora- 


are in 


(Ask for WC-54) 
'V transmitting <¢ ; for low power TV 


bulletin 432 Pr 


(Ask for WC-55) 
high voltage airborne 
are discu i in a re 


Engineer 


Ask for WC-56) 
An 8-1 e catalo 


(Ask for WC-57) 
Commutatior switches 
imilar applications are described in an 
l booklet. (Mycalex Electronics) 
(Ask for WC-58) 
A general discus 
Nickel Al i 
g of Nickel 
superior Tube) 


the properties of Nickel 


Ask for WC-59) 
Infrared radiometry the general topic 
In addition t 

f infrared 


components is le larnes 


issions, a | f 
ring Co.) 


(Ask for WC-60) 
Solid tantalum capacitors are described in : 
new bulletin (No. 6.110). The bulletin lists 2 


a 
4 
standard ratings from 1 mfd at 35 working 


volts de to 350 mfd at 2 working volts. (Fan- 


teel Metallurgical Corp.) 
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WASHINGTON 
News Letter, 


Latest Radio and Communication News, from The National Capital, and Previews of Things to Come 


EXCELLENT SUCCESSOR—The succession of Com- 
missioner T. A. M. Craven, who had been on the 
FCC from 1937 to 1944 and had previously been 
its chief engineer, to veteran Commissioner E. M. 
Webster, also a leading Government radio engineer 
and “father” of Coast Guard communications, was 
heartening to the communications and radio indus- 
tries under FCC jurisdiction. Commissioner Craven 
is recognized particularly as an authority in fre- 
quency allocations and has specialized knowledge of 
broadcasting and television engineering. Commis- 
sioner Webster, who holds the retired rank of Com- 
modore in the Coast Guard, ended 47 years of service 
in the Government. 


STRENGTHEN TV SERVICE—In its long-range plan 
ultimately to shift all or a major portion of TV oper- 
ation to the UHF band in the next ten years, the 
FCC has presented a blueprint for television to pro- 
mote more competitive operations to strengthen and 
expand TV service throughout the Nation. The tele- 
vision industry has been asked to submit comments 
on the plan by Oct. 1. It is estimated that the FCC 
will need possibly two years to reach a final decision. 
For the immediate implementation of UHF television 
service, the Commission increased maximum power 
of UHF stations from 1000 to 5000 kilowatts, effec- 
tive Aug. 1, and plans interim considerations for 
eliminating in 13 different areas of the nation of VHF 
channel assignments to create improved opportuni- 
ties for UHF TV broadcasting. 


BIG ENGINEERING TASK—The FCC plan on UHF 
television presents a substantial task for radio engi- 
neers and research scientists. The Commission ex- 
pressed the belief that a program of expedited 
research and development should be launched at 
once to achieve the maximum possible increase in 
the range, and the reduction of shadow areas, of 
UHF stations. The research and engineering develop- 
ment, the FCC advised, should be concentrated upon 
UHF transmitters with emphasis on increased trans- 
mitting power and feasibility of use of such tech- 
niques as UHF boosters and satellites, and upon 
receivers and receiving antennas with the aim of 
increasing the sensitivity of and reducing the noise 
factors of receivers as well as improving their selec- 
tivity to permit reassignment of UHF channels with 
a minimum number of restrictions on station sepa- 
rations. 
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TV ANNIVERSARIES—The first of July marked the 
15th anniversary of the birth of regular television 
broadcast service and the fourth anniversary of the 
lifting of the TV “freeze.” The Nation has 647 video 
stations currently authorized, of which 477 are on 
the air—457 commercial and 20 educational TV sta- 
tions. More than 90% of the Nation’s population is 
within range of at least one TV station, and over 
75% are in service areas of two or more stations. 
Three out of every four American households have 
TV sets. So, the television industry can be proud of 
the tremendous progress made in serving the Ameri- 
can people in this short span of time. 


MOBILE RADIO PROSPECTS—tThe UHF television 
plan of the FCC holds out prospects for more fre- 
quency space for the important and continuously 
growing land mobile radio services. In fact, the Com- 
mission UHF report mentioned land mobile radio as 
a possible beneficiary of any VHF television fre- 
quency space to be abandoned ina switch to all-UHF. 
The FCC report also cited the possibility of the use 
of ionospheric scatter transmission in portions of 
the 30-60 MC frequency band, portions of which are 
being heavily used by present land mobile services. 
The Commission noted that the need and demand of 
land mobile radio for more space promises to increase 
further as the industrial uses of radio continue to 
develop. 


HUGE VOLUME—tThe tremendous volume of opera- 
tions in the safety and special radio services was 
depicted by FCC Chairman George C. McConnaughey 
in a recent letter to a Congressman. The FCC during 
this fiscal year, which ended June 30, had a total 
receipt of applications of 172,000 for the year, com- 
pared to 88,000 in 1949. As of the beginning of July, 
there were 340,000 stations authorized—more than 
double the 153,000 in 1949. 


COMMUNITY TV—tThe most pressing question in 
the community television antenna field—whether the 
CATV operators are violating property rights of tele- 
casters when they circulate to their subscribers pro- 
grams received from TV broadcast stations—may 
soon be the subject of a “friendly suit” filed by the 
National Association of Radio & Television Broad- 
casters against the National Community Television 
Association, which represents most of the community 
TV systems. 
ROLAND C. DAVIES 
Washington Editor 


National Press Building 
Washington 4 
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WESTINGHOUSE 
SILICON DIODE 


High peak inverse 
voltages... extremely 
low reverse current 


The Westinghouse X P-5052 fused-junction silicon 
diode can handle 500 ma continuous d-e current 
at peak inverse voltages from 50 to 600 volts. 


Leakage at rated voltage is extremely low... 
result is increased efficiency and temperature 
ranges never before attainable. 

This diode is suitable for use in radio and TV, 
radar, aircraft, magnetic amplifiers, voltage regu- 
lators, computers, precipitators, and other indus- 
trial applications. Two case designs are immediately 
available... pigtail (X P-5052) and threaded 
stud (X P-5053). 

For more information on the XP-5052, or any 
other silicon rectifier requirements, regardless of 
voltage and current, call your nearest Westinghouse 
apparatus sales office, or write Westinghouse 
Electric Corporation, 3 Gateway Center, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. J-09001 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 


ACTUAL SIZE 


seerebeeee tel } 


Tele-Tech & ELECTRONIC INDUSTRIES + August 1956 For product information 


Microwave 


(Continued from page 128) 


Can ot Experience is proving that mi- 


crowave equipment, easily acces- 
sible in the central office and sim- 


* ply tested, is maintained as easily 
RADAR TEST SET and performs as reliably as its 
associated carrier equipment. To 
make such routine maintenance 
possible drawings, engineering in- 
formation, and maintenance prac- 
Completely checks both tices along lines standardized by 
: . the telephone industry must be 
transmitter and receiver * Available for Ku, C, made available by the microwave 

operations in the field or on or X-Band Frequencies manufacturer. 
‘ : Conventional telephone engi- 
the production line neering practices should be fol- 
lowed in the design and construc- 
ee tion of the radio equipment to 
Spectrum Power Meter ' facilitate installation, trouble- 

Analyzer Controls 4 
shooting, and maintenance. Also, 
Sionbi Generator the equipment should incorporate 
Modulation Controls all necessary safety practices to 
protect personnel from the risk of 
shock. 


ASR on Electrical coordination requires 


the impedances and levels, partic- 
ularly on the drop side of the mi- 


Function Selector crowave equipment, to be identi 
Switch 


cal to those encountered in the 
connecting carrier equipment. The 
microwave supplier should pro- 
vide, on a coordinated basis, the 


& 
~ 
. ~~ 
& 
®& 
$ 
N 


a 


necessary junction filters, ampli- 

go stay fiers, equalizers, pads, impedance- 

: matching transformers, and other 

accessory items that permit the 

telephone company to achieve the 

Direct-reading Precision Variable utmost flexibility in the use of the 

Klystron Tuning Attenuator microwave equipment. Also, some 

means should be provided to moni- 

KEARFOTT UNIVERSAL RADAR TEST SETS peel aici itenstee es 

switch automatically to standby 

A complete radar testing facility —includes Spectrum Analyzer, microwave equipment, and to pro- 

vide alarms to indicate that the 
equipment has failed. 

Apart from reliability, the ac- 

tual cost of maintaining the mi- 


accurate Power Monitor, direct-reading Frequency Meter, versatile 
Signal Generators complete with variable pulse, saw tooth and square 
wave modulation. New improved design reduces testing time with 


increased accuracy. Operates on 60, 400 or 1200 cycles power. 


Write for comple fe information on these versatile R.F. Test Sets. nanos str dha system must be kept - 
Sikhs Saat od Red Frewabnies small as possible. This requires 
equipment that can be checked 

See Kearfott for PRECISION NAVIGATION and adjusted by telephone crafts- 

INSTRUMENTS and Servo Systems Components men as part of their routine du- 

ties. Maintenance practices should 


tt be provided which enable nonspe- 
Gunton OULU company, Inc. 


+, cialist craftsmen to localize trou- 
icrowave LITTLE FALLS, NEW JERSEY 


Components to 
your blueprints WESTERN DIVISION 


or ours. Sem sick Geihiaastiokciatinies did aecaiaiaa alae it is extremely important that any 
information on ; changes in design be coordinated 
Kearfott : . ‘ ‘ 
Satnoataie SALES orrices with changes in instruction mate- 
Equipment EASTERN OFFICE MIDWEST OFFICE SOUTH CENTRAL OFFICE ey " : 
rial so tha 2e ont : 
1378 Main Ave. 188 W. Randolph St. 6115 Denton Drive sf t the equipment and the 
Clifton, N. J |, Chicago, Ill. Dallas, Texas drawings agree in every detail. 


bles and make repairs. Here again, 


For product information, use inquiry card on last page 
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Engineering and 
Installation Services 
In the telephone industry, the 
engineering load on 
companies is often 
placing orders with the supplier 
for communication links. 
The supplier then takes on the 
responsibility for engineering the 
into the telephone 
pany’s plant, ordering all items of 
equipment, and installing and lin- 
ing-up the system. After comple- 
tion of line-up, the working sys- 
tem together with suitable techni- 
cal the 
two 


operating 
relieved by 


entire 


system com- 


turned over to 
telephone company. At 
suppliers currently 
in providing such service to the 
telephone industry. 


data is 
least 


are involved 


Typical Microwave Systems 


It is possible here to provide 


statistics only on Lenkurt micro- 


Wave systems. These statistics 


should be of some interest how- 


account for 
the medium- 


systems 


they 
than 40 of 
microwaves 


ever, because 
more 
route use 
by the telephone industry. 

Table 1 gives statistics for the 
Lenkurt 
stalled or construction at 
this time. Of 31 Lenkurt systems, 
18 have been for Independent com- 


microwave systems in- 


under 


panies and 13 have been installed 
by the Bell System operating com- 
panies. The average section length 
is 23 mi. with the maximum length 
at 56 mi. and the minimum at 5.5 
mi. The 
of two sections and requires one 
Almost 40% of the 


branching or 


average system consists 


repeater. re- 


peaters have drop- 


off arrangements—a provision not 
conveniently obtained with hetero 
The the 
microwave equipment range 
about 10 


total 


dyne repeaters. cost of 
may 
from 
the 

Most 


use 


to over SOS, of 
the 


thus 


installation. 


cost of 


systems far installed 


for trans 
mitting and receiving, but several 


separate antennas 
have been equipped with r-f dire 
tional filters to permit transmis 
sion and reception on a common 
antenna. 


References 


Rec 


ord, 4 
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AN3057 


AN3057A 


CABLE CLAMPS 


TELESCOPING BUSHINGS 


DUMMY 
RECEPTACLES 


2245 
DUST CAPS 


Plastic pro 
tective dust 
caps for all 
AN types and 
sizes of 
connectors 


AN3058 


CONDUIT FITTINGS 


BONDING RINGS 
AN3111 a 


Get the complete 
story. Write 
TODAY for Cannon 
AN Bulletin! 


* August 1956 


HOW THEY ARE USED 


Hold cable or wire, prevent twisting 
or pulling of soldered connections, 
assist in moisture protection. 


Eliminate need for taping or wrap- 
ping wires. Keep dirt, oil and 
moisture out of end bell 


Accessories in the AN Series 
were designed to take care of secondary 
special needs. You'll find the Cannon 
line complete... featuring the same high 
quality in materials and workmanship 
that characterizes Cannon “AN” Connectors... 
adaptable to all makes of AN connectors 
and to other connectors made by Cannon. Ask 
your industrial electronics distributor. 
Fast delivery from the factory and 
at Cannon Service Stores in Los 
Angeles and East Haven. 


Act as holding receptacles for 
AN3106B and AN3108B plugs 
when not in use. Give you a place 
to put the plugs. 


Eliminaté cumbersome junction 
boxes, reduce costs fn assembly, 
expedite inspection, -save -weight 
and space, cover terminals, 
shield wires behind panels. 


Protect contacts and insulators’. 
from moisture, foreign matter. 
Protect “live” circuits. With 

or without chains. 


H AN3058 with AN3066 locknut. 
i The Cannon line includes 
| | AN3054, AN3055, AN3056, 
WW | AN3058, AN3064, AN3066, AN3068. 


Used wherever there 
is need for bonding 
between plug end bell 
and‘ wire shielding. 


i 
a: 
CANNON PLUGS 


CANNON ELECTRIC CO., 3209 Humboldt St., Los Angeles 31, Calif 
Factories in Los Angeles; East Haven; Toronto, Can.; London, Eng.: 


Melbourne, Australia. Manufacturing licensees in Paris, France; 
Tokyo, Japan. Representatives and distributors in all principal cities. 


For product information, use inquiry card on last page 


PROBLEM: 
find the , “pot” 


™ 


Dr. Rudolfo M. Soria was named 
Vice President of Engineering by 
Amphenol! Electronics Corp., Chicago 
(formerly American Phenolic Corp.). 


Dr. Carlo L. Calosi has been elected 
a Vice President of Raytheon Mfg. 
Co., Waltham, Mass., and will partici- 
pate in the management of the com- 
pany’s microwave and power tube 
operations. 


G. Lupton Broomell, Jr., is now 
Assistant Director of Engineering at 
Leeds & Northrup Co., Philadelphia. 
He is also Acting Head of Engineer- 
ing and Inspection. 


John E. Meade is the new Director 
of Engineering, Electronics Div., 
American Machine & Foundry Co., 
Boston. 


DAYSTROM POTENTIOMETER’S MODEL 300-00, the 


tiniest, wire-wound precision ‘‘pot’’ on the market. 


The less than dime-sized model, recently improved even 
over the well performing original, is a fly-weight unit 
(2 grams) designed for exacting jobs in minute spaces and Henry F. McKenney John E. Meade 
through extreme temperature ranges 

F : peas , tip Henry F. McKenney has been ap- 

or your applications demanding higher resistance ranges, Sieted Vice President for Baelecer 
plus compactness, the slightly larger Model 303-00 is the eet S tclahcaigeorsat Hae rae al 
answer. Both models are designed for universal adaptability mecbeathner “a orp. Ai ca, 
and unlimited stacking (21 per cubic inch for the Model Sear eet 
300-00). Both are immediately available in standard models. ; 

Albert A. Chesnes has been named 
Technical Director of Chromatic Tele- 
vision Laboratories, Inc., New York, 

Model 300-00 Model 303-00 responsible for color development and 

military electronics activities. Other 

Size inxs . 0.5" square 0.75” square appointments: Sy Krinsky, to Chief 

by 0.187” thick by 0.28” thick Engineer; Paul Neuwirth, to Depart- 

Weight.. reais 2 grams 7 grams ment Chief, Color TV Dept.; and 

Albert Jacobs, Department Chief of 

Government Research and Develop- 
ment. 


Some outstanding characteristics: 


Resistance Ranges 10 ohms to 50K 5K to 125K 


Write today for literature on these or any of the many other pro- 
duction or custom-made precision potentiometers available. Names - 
of local representatives on request. Charles D. Branson is now Asst. 


Director of Research at the Research 


ngs exist for highly qualified : P 3 . ‘ 
= i eT Center, Robertshaw-Fulton Controls 


Co., Irwin, Pa. 
POTENTIOMETER ; rwin 1 


DIVISION James Van Horne Lawrence is in 
RPOR the »wly-created post of Director of 
C T e new y crea “ ‘ ; 
( 0 ATION Engineering Orientation, and George 
A. Crowther is Chief Engineer, at 
Ford Instrument Co., Div. of Sperry 
11150 La Grange Ave. West Los Angeles 25, Calif. Rand Corp., Long Island City, N. Y. 


A subsidiary of Daystrom, Inc. (Continued on page 162) 
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Diode Design 
(Continued from page 81) 


free cathode and a sawtooth wave- 
form from the horizontal output 
with the polarity shown (Fig. 1) is 
applied to the anode-cathode junc- 
tion. The control voltage for the 
horizontal oscillator obtained 
from the center tap of a high re- 
load between the free 
anode and free cathode. In this cir- 
cuit a 6AL5 duo-diode is normally 


is 


sistance 


used as the detector. 

The circuit of Fig. 1 offers an 
ideal application for selenium di- 
odes. For example, a pair of Inter- 
national Type 1U1 selenium diodes, 
series connected, can be _ readily 
used as replacements for the 6AL5 


tube, as shown in Fig. 2. A dual 


Fig. 3: Selenium diode circuit replaces 6AL5 


unit Int’l. Type D-3086, which is 
essentially a doubler, can also be 
used as a replacement. 

Due to the relatively high short 
capacity of a selenium diode com- 
pared to a thermionic diode, low- 
impedance sources must be used for 
the sync pulses and referenced saw- 
tooth. Such a source for the 
tooth waveform is 


across a 


Saw- 
obtained 
value in the 
low potential side of the horizontal 
deflection coil. 


best 


low resistor 


Shunt Capacitance 

The Type 1U1 diode has an in- 
herent shunt capacitance of approx- 
imately 170 mmf. Therefore, dur- 
ing the non-conducting half cycle, 
a capacity voltage division takes 
place through the 0.001 uf capaci- 
tor and the diode shunt capacitance 
in Approximately 83% of 
the initial voltage will appear 
across the 100 K resistors. To re- 


series. 
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cover this voltage loss, the 0.001 uf 
capacitor may be increased to 0.002 
uf as shown. The recovered voltage 
is greater than 90% as compared 
to 83% prior to the change in ca- 
pacitor value. 

Although the Type 1U1 selenium 
diode can be used as direct replace- 
ment 
are 


in some TV receivers, there 
which 
should be considered to obtain the 
best operation of the 
AFC circuit. The sawtooth voltage 
from the horizontal output system 


several voltage values 


horizontal 


le 


Famous BALANCED TV Head 
supporting a TV camera. 
Both are mounted on one of 
our all-metal tripods, 

which in turn is mounted 
on a Ceco Spider Dolly. 
Here is a “team” outstand- 
ing for versatility and 
maneuverability in studio 
or on location. 


A SUPER LINE OF ACCESSORIES 


should have a value of 
mately 15 v peak-to-peak. The posi- 
tive and negative pulse 
from the phase inverter are equal 
and should a peak 
18 v. 
age values will change with input 
signal B-plus 
changes 


have value 


about 


and 
Howeve) : 


any 


these are 


have reasonable AGC operation. 


References 
App 


* Seleniur D 
r'V News, Sept 


j 
cle 


7) 


LS 


THAT SURPASS ACCEPTED *- 


- STANDARDS—for 
STUDIO, MOBILE and 
MICRO-RELAY EQUIPMEN 


* 
New Model C BALANCED TV Head provides correct 
center of gravity in a FLASH— without groping. 
No matter what focal 
jength lens is used on 
the turret, the camera 
may be balanced by 
the positioning handle 
without loosening the 
camera tie-down screw. 
Something every camera- 


% attmerAl ¥ 
TRIPOD 


Micro wave relay beam reflector head, also 
metal tripod. Head is perfect for parabolas 
up to 6 ft. diameter, withstands torque spec's 
environmental treated. Tripod legs work in 
unison, one lock knob, spurs and rubber foot 
pads included. 


man has always desired. 
ROOFTOP CLAMPS 


aie 


Secures tripod of camera or beam reflector 
to car top. Made of bronze and brass, with 
ball-type, yoke-swivel construction. A lot de- 
pends on roof clamps—that's why these are 
made with EXTRA care. 


weighing up to 25 


unlocked position 


Similar to BALANCED TV head 
but much lighter in 

weight (only 20 Ibs.), 

this new Professional 

Junior Spring head is 

ideal for Vidicon cameras 


Spring head tilt assures 
camera will return to neutral 
position when lever is in 


a wonderful safety factor. 


MINI-PRO 
New lightweight all- 
metal MINI-PRO Tri- 

pod fulfills a tre- 
mendous need— 
especially for Vid- 
icon cameras 
weighing up to 8 
ibs. Low height 
measures 33” 
and maximum 


Ibs. 


NEW PORTABLE 3-WHEEL 
, COLLAPSIBLE DOLLY 


ee 


Dolly folds to fit 
into carrying case-18"x12" 
x36" Weighs only 60 Ibs, Has 
wheel in rear for steering, 

which may be locked for 
straight dollying. 


height 57”. Re- 
versible spur 

and rubber 

cushions. Max- 

imum leg spread 35°. 


DEPT. T-8-13 315 W. 43rd ST., N. Y. 36, N.Y 
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approxi- 


voltages 


Obviously, these volt- 


variation. 
not 
large in most TV receivers which 


*“Free-Power” 


os 


(Continued from page 67) 


Wires and Cables 


Light-Powered Oscillators 

The overall performance of an ac- 
tive element under operating condi- 
tions is tested by means of its self- 
excitation because the production of 
oscillations in a feedback circuit is 
based on a power gain somewhat 
greater than unity. The simplest 
oscillator circuit is the Hartley type 
whose transistor is inserted into a 
tank circuit with a center-tapped 
coil. 

In the a-f range, such an ocillator 
starts oscillations at a supply energy 
of 14 uw and, therefore, can easily 
be fed by a small photocell. This, 
by no means, has to be exposed to 
full sunlight. Assuming the bright- 
ness of diffused daylight or artificial 
illumination as 500 lux, this then 
equals an energy of 75 uw/cm*. A 
selenium photocell with an efficiency 


—for all your circuits 


Since 1904, Lenz has been producing the wires and 
cables needed for communications equipment, When ANTENNA 
the Electronic Industry was born, and ever since, Lenz 
has devoted the major part of its engineering re- 


sources and manufacturing facilities to the production 

VISIT LENZ AT of the specialized and standard wires and cables 
BOOTH No. 1 102A required by Radio sid and Electronic end use equip- 
ment anda ated component parts. This long exper- 


at WESCON ience and the technical background Lenz has acquired 
August 21 to 24 in this field has proved extremely helpful to many of 


the leading producers of electronic equipment. 


An invitation is extended to take advantage of Lenz 
extensive engineering and manufacturing facilities. 
Consult with Lenz for an economical solution to your 


wire and cal | problems 
@ Wires and Cables to Military 


or Commercial Specifications Fig. 6b: Compact CW monitor 
@ Lead Wire, UL Tested 


@ Hook-Up Wire, UL Tested 


@ Flat Multiple Conductor 
TV Remote Control Cable 


@ Microphone Cable 


of only 1% requires, for example, a 

surface of only 1.5 cm® to cause a 

transistorized a-f oscillator to burst 
into oscillations. 

@ low Capacity Co-axial Cable However, the available potentials 

@ PA and Inter-Com Cables in the vicinity of a few tenth’s of a 

@ Telephone Wires and Cables volt limit the self-excitation of to- 

Citcals (Goudkerhavibeon atte. C day’s junction transistors to rela- 

tively-low frequencies. As a rule of 

thumb, we may say that the maxi- 

mum oscillation frequency increases 

with the driving voltage so that 

higher frequencies can only be ob- 

tained with higher collector voltage 

and thus more driving power, until 

LENZ ELECTRIC MANUFACTURING CO. the breakdown or avalanche voltage 

and thermal dissipation sets a limit 

The following examples will disclose 

what frequencies can be produced 

under the various operating condi- 


1751 North Western Avenue Chicago 47, Illinois 


For product information 
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tions and with the aid of different 
forms of free energy. 


Light-Powered Receiver 


Having found that modern junc- 
tion transistors operate satisfactor- 
ily at a power level of a fraction of 
a mw, the thought occurs to build 
a multistage regenerative receive! 
sensitive enough so as to be fed by 
a few selenium cells or solar bat- 
teries. Fig. 1 is the circuitry of the 
first laboratory model whose photo- 
graph is shown in Fig. 2. The re- 
ceiver contains a detector transistor 
with feedback from collector to 
emitter via a tickler coil, and con- 
trol is performed by means of a vari- 
able which provides a 
varying by-pass for the r-f choke in 
the collector circuit. In the broad- 
cast band from 500 to 1600 Kc, the 
receiver begins to operate with only 
40 uw 


easily 


condenser 


driving 
be 


which can 
produced by the 6 
selenium photocells arranged on top 
of the and subjected to 
diffused daylight or artificial illum- 
ination. Under these operating con- 
ditions, the audio amplifier produces 
only earphone volume but greater 
photocells or 


energy 


housing 


solar batteries may 
drive a little “power amplifier” and 
loudspeaker. The device illustrated 
at the left of the dotted lines in 
Figs. 1 and 2 will be discussed later 

Although a regenerative receiver 
is the simplest 
minimum of 


form requiring a 
transistor stages and 
driving power, a heterodyne receiver 
was built with a single i-f stage and 
a single a-f amplifier. Such an active 
receiver, of course, begins to operate 
satisfactorily with a minimum of 1 
or 2 mw, and therefore needs a mul- 
tiplicity of selenium cells or a pow- 
erful solar battery. 


Hand-Powered Transmitters 


A small flashlight 
hand-dynamo easily 
tween 4 and 1 


generator or 
produces be- 
2 w., which is suffi- 
cient to generate useful r-f energy. 
Fig. 3 is the photograph of a minia- 
turized transmitter for 250 kc. The 
ac from the hand-dynamo is recti- 
fied and into de, but a 
relatively small filter capacitor pro- 
vides a hum modulation by the fluc- 
tuating driving frequency. A satis- 
factory antenna efficiency is obtained 


converted 


by a ferrite core loop antenna. If 
the radiation of the small oscillator 
is picked up with a sensitive re- 
ceiver, the a-f signals can be utilized 
to actuate a the 
house and garage doors, 
radio and TV receivers, and the like 
Moreover, the hand dynamo can be 


relay for remote 


control of 
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further and 


form ol 


miniaturized brought 
into the a flip generator 
which is actuated by merely pushing 
a button. Such a miniaturized trans- 
mitter having the size of a cigarette 
lighter then is a “Radio Key” in the 
true meaning of the word. 

By the use of a hand-dynamo, one 
is not limited in frequency as before. 
Fig. 4 shows the outside and struc- 
ture of a hand-powered telephone 
transmitter with built-in generator, 
crystal stabilization at approxi- 
nately 4 mc, and AM with the aid 
of a sound-power mike driving a 
diode modulator. In 


open terrain, 


add the dimension 


of realism 
to your 
listening 
pleasure 


pre-recorded 


BINAURAL 


stereophonic 


TAPES 


aii 
by 
€ sac a 


Ge 


Long a recognized leader in high fidelity re- 
cordings, Conc Hall Society has expanded 
its facilities to include production of binaural 
stereophonic pre-recorded tapes. Concert Hall is 
taking this step to help meet the demand for 
truly high fidelity tapes. An ambitious program 
of ot has planned; two 
notable ilready been chalked up— 


itstanding 


firsts 


been 


LA BOHEME—Puccini 
Complete on two 7” reels 


SYMPHONY 


Complete 


(3600 ft.) 


+ 9—Beethoven 
on two 7” reels (3000 ft.) 


ill Society Tapes are reels, 
le for either stacked or stag- 
itive ¢ r identification 1s pro- 
olor of the reel material—c/ear 

ellow plastic for staggered 


tackec ] 
extras 


And plea e note these 


PS s.5 = 


All CHS Tapes bring you complete works 

All CHS Tapes come with full program notes 
All CHS Tapes are splice free 

All CHS Tapes are packed in attractive boxes 
All CHS Tapes are of highest fidelity 

listing at right is only the beginning! 


are in the works—so 


5? wl 


tapes to be released 


the small transmitter covers a range 
of a few miles. Its advantage as com- 
pared with other and more powerful 
transmitters is that it 
and no 
problems, but is ready for 


requires no 
shelf life 
use at all 
times, provided the user is 
cally able to push the 
lever and to address the microphone 


maintenance has 
pnysl- 


generator 


Voice-Powered Telephone 
Transmitter 


The ultimate in the field of free 


power is the telephone transmitter 


depicted in Fig. 5, which has neither 


THE FIREBIRD (Stravinsky) 
Netherlands Philharmonic, 
Valter Goehr. CHT/BN-1 (1200’) 


EL AMOR BRUJO (de Falla) 
Netherlands Philharmonic, Walter 
Goebhr, Annie Delorie, contralto. 
CHT/BN-2 (1200) $11.95 


PICTURES AT AN EXHIBITION 
(Mussorgsky-Ravel) Netherlands 
Philharmonic, Walter Goehr 
CHT/BN-3 (1200’) $11.95 


SYMPHONY #101 IN D MAJOR— 
“CLOCK” (Haydn) Orchestre 
Pasdeloup de Paris, Louis Martin 
CHT/BN-4 (1200’) $11.95 


SYMPHONY #9 IN 0 MINOR— 
“CHORALE” (Beethoven) 
Netherlands Philharmonic Chorus 
& Orch., Walter Goehr, Soloists. 
CHT/BN-5-2 (3000’) $23.90 


PIANO CONCERTO #2 INA 
MAJOR (Liszt) Philippe Entremont, 
Radio Zurich Orchestra, Walter 
Goehr. CHT/BN-6 (1200’) $11.95 


RHAPSODY IN BLUE (Gershwin), 
BOLERO (Ravel) Philippe 
Entremont, Concert Hall 
Symphony Orchestra, Walter 
Goebr. CHT/BN-7 (1200’) $11.95 


LA BOHEME (Puccini) Netherlands 
Philharmonic Chorus & Orch., 
Carl Bamberger, Soloists 
CHT/BN-9-2 (3600’) $23.90 


THE MOLDAU (Smetana), 
POLOVTZIAN DANCES FROM 
“PRINCE IGOR” (Borodin) Utrecht 
Symphony Orch., Paul Hupperts 
CHT/BN-10 (1200’) $11.95 


LES PRELUDES (Liszt) Utrecht 
Symphony Orch., Paul Huppert 
ROMAN CARNIVAL (Berlioz) 
Netherlands Philharmonic Orch 
Walter Goebr. CHT/BN-11 (1200) 
$11.95 


DEATH AND TRANSFIGURATION 
(R. Strauss) Utrecht Symphony 
Orchestra, lenace Neumark 
CHT/BN-12 (1200’) $11.95 


DOWN THE MIDDLE with Jimmie 
MecPartland & Orch.—/. & Marian 
McPartland, Stegmeyer, 
Dickenson, Freeman, Morello 


Hinton. CHJT/BN-13 (1200’) $11.95 


(STEREOPHONIC) TAPES 


45 Columbus Avenue ¢New York 23, N.Y. 
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a battery nor photo-element nor an 
2xtra generator nor any other power 
source. Its supply energy is directly 
generated by the sound-power mi- 
crophone or an equivalent PM 
speaker whose original duty is noth- 
ing but amplitude modulation. In 
the present case, the sound-power 
mike not only provides the AM but, 
at the same time, feeds a minute 
“power pack” in the form of a step- 
up transformer which, via a crystal 
diode, charges a large filter con- 
denser. A modulating signal is taken 
from a fraction of the transformer’s 
secondary windings and is super- 
imposed upon the de across the con- 
denser. In this way, satisfactory col- 
lector modulation is performed 
equivalent to the plate-modulation 
of a tube-type oscillator. The illus- 
trated model generates a frequency 
of 250 kc and is provided with a 
ferrite rod antenna. The output en- 
ergy, even under the full impact of 
loud speech, never exceeds a few uw, 
so that the range is limited to a few 


Fig. 6a: CW monitor circuit 


Are You an Engineer 
Whose Success-Express is hundred yds. High-sensitive trans- 


istors, having an avalanche voltage 
; , in the vicinity of 1 v., permit the 
n - ? A x ° 
o a Freight Track? generation of several Mc, which ex- 
tends the range up to a mile. 


Has a few years made it clear that your present job won’t let 
you keep schedule with your success timetable? We’re offering 
challenging careers—not just jobs—that can be as exciting and 
rewarding as your initiative makes them... Career Of all types of free energy, the 
opportunities in circuitry, applications, development, equipment driving of transistor apparatus with 
design, electron tube and transistor development and r-f energy has yet to be discussed. 
production. An illustrative example is the CW 
Monitor described by means of its 
circuit diagram in Fig. 6A, and its 


Earphone Monitor 


Submit resume or address request for personal interview to 
D. Bellat, Personnel Director, Tung-Sol Electric Inc., 200 


< photograph in Fig. 6B. In the vicin- 
Bloomfield Avenue, Bloomfield, N. J. ity of a telegraph transmitter, there 
is such a strong radiation field as 


® to permit a short antenna wire to 
tg es recover sufficient energy to drive an 
. a-f oscillator. As long as the station 


EAST ORANGE + BLOOMFIELD, N. J. is on the air, the oscillator is ener- 
gized and its a-f can be heard in 
the earphones. Morse telegraph sig- 
A — nals or automatic keying signals 

i produce associated tone _ signals 
without the necessity of any tuning, 
Aluminized ial Purpose Sscienaaeeli hice as in the case of beat frequencies. 
—— se Picture Tubes Furthermore, practical application is 


r product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES + August 1956 


facilitated in that the minute r-f 
power pack as well as the a-f oscil- 
lator are built into the enlarged cap- 
sules of the double-earphone. The 
operator or amateur has his station 
under continuous control without 
being handicapped by a cord. 

In addition, there is a little switch 
“S” which allows the conversion of 
the CW monitor into a conventional 
crystal set for the detection of tele- 
phone signals. 


Semi-Passive Receivers 


The novel principle of converting 
incoming r-f energy into de power 
and then reconverting this energy 
into “new” r-f energy opens an en- 
tirely new field. In most cases, the 
primary carrier will be deprived of 
its modulation signals so that the 
new carrier may be said to be gen- 
erated by “secondary” energy. 

The principle of secondary energy 
is demonstrated most convincingly 
by means of the aforementioned 
transistor receiver. For this purpose, 
the receiver illustrated in Figs. 1 and 
2 contains, at the left of the broken 
line, an r-f power pack which re- 
places the previous photoelements 
It can easily be seen that the power 
pack is an efficient crystal set hav- 
ing such a large filter condenser 
that a pure de voltage develops 
across the terminals. As pointed out 
before, the de voltage may be stab- 
ilized by means of little wet cells. 

A receiver driven by secondary 
power represents a new categor,’ 
which combines the advantages of 
gpassive receivers such as crystal 
sets, and those of active types char- 
acterized by the relay action of their 
active network elements, vacuum 
tubes or transistors. Since the new 
receiver has its place between pas- 
sive and active types, it may be 
called a ‘“Semi-Passive” device. 
Semi-passive receivers offer no 
maintenance or shelf-like problems 
but their sensitivity, selectivity, and 
power handling capacity are great 
enough to permit the detection and 
amplification of weak radio signals 
of distant stations far below the level 
of the powering transmitter. In other 
words, a semi-passive receiver util- 
izes the energy of a powerful radio 
station, for example, the local broad- 
cast station, for the detection and 
amplification of weak signals from 
remote transmitters. In the vicinity 
of the local station, with the aid of 
an efficient antenna, sufficient energy 
can be recovered to feed a small 
loudspeaker. 

At first glance, the detection and 
amplification of the primary signals 
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TERMINATE PRECISION RESISTORS 
WitH SPEED AND RELIABILITY 


resistance wire 
welded to leads 
without stripping 


enamel * 


precision stored-energy welding 
WELDMATIC MODEL 1012 TWEEZER TYPE WELDER 
welds fine wire to leads or tabs while resistor is on winder 
Enamel stripping and flux contamination eliminated 
with production time halved. Welded connection 
is very positive, stable, and rugged 
*Made by Ircal Industries 
Mitek UNITEK CORPO RATIO N 
Ae 
Lhe 257 Halstead Avenue * Pasadena 8, California 


Write for Complete Technical Information 
on Stored Energy Welding 


VISIT OUR BOOTHS #1223 & #1224 WESCON SHOW 


AQO% increase in accuracy on 
O all models of Gertsch 
STANDARD RATIO TRANSFORMERS 


(Precision AC Voltage Dividers) 


WELDMATIC 


RatioTran* model 10 shown 


Now a selection from 22 models of Gertsch 
RatioTrans with improved performance: 
ACCURACY (terminal linearity) : 0.001% of input 
in all models. 

RESOLUTION: better than 0.00001% of input 


\ 
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1 
1 
1 
For complete 
1 
\ 
! . 
\ in some models. 
! 
1 
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| 
1 
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v 


information 

Contaes pour nearest PHASE SHIFT: dependent on frequency and ratio 
Gertsch setting but very small. 

Models available to meet military specifications. 
Choice of manual or automatic (both 

motor driven and stepping switch) models. 


* Trademark 


representative 


OT wes 


GERTSCH PRODUCTS, INC. 
RARE ‘ t RIS (; H ee 11846 Mississippi Avenue 
Los Angeles 25, California 


See us in Booths 1015-16 at WESCON. 
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Sue valuable $oH0e 
(in Comat? egiupment 


Signal Corps Type 
AN/PRC-10 Walkie- 
Talkie. Designed and 
built by RCA to Signal 
Corps specifications. 


a complete 
line of JOHNSON 
variable capacitors 


MOUNTING TYPE as a 
we’ CAPACITORS 


Extremely compact and 
rugged—requires ¥%" x 
%," panel mounting area. 
Soldered brass plates. 
Low inductance bridged 
stator terminals. Heavy 
beryllium copper rotor 
contact nickel plated. 
Steatite end frames, 
DC-200 impregnated. 
Heavy nickel plating, 
standard — other plat- 
ings available. 


Johnson also makes 
}¢? complete line of 


3 


Whether you're looking for a tiny “M" 
capacitor similar to the one shown above, or a 
rugged air variable rated to 11,000 volts, you're 
sure to find it in the Johnson line. All Johnson 
Variable Capacitors are designed to permit high 
standards of workmanship, yet costs are low. 


TVPE “i” 
CAPACITORS 


Excellent for applications 
requiring extreme stabil- 
ity and rigidity tie rods 
soldered directly to 
ceramic (steatite) end 
frames. Plates and metal 
parts, brass—plating is 
heavy nickel — other 
platings available. Re- 
quires 14%” x 1%” panel 
mounting area, 


SHAFT COUPLINGS « FLEXIBLE SHAFTS « PANEL BEARINGS 
Flexible and rigid shaft couplings available for %”" to “4”, 


” ” 
77) to ye", 


and %” to ¥%". Types available for adjustment to both axial and 
ongular shaft misalignment. 


Flexible shafts are phosphor bronze with 4” 


nickel plated brass 


hubs. Permit out-of-line or up to 90 degrees angulor control with 


minimum backlash, 


Panel bearings are nickel plated brass—for V4” shaft and up to %” 
panels, Types available with 3” and 6” nickel plated brass shafts— 
standard ¥%”"-24 nut furnished. 


For complete information and specifications on Johnson Air Variable Capacitors or 


other Johnson electronic components, write for 


E. F. 
< 4@ e 


your copy of components catalog 97 6a. 


JOHNSON COMPANY 


as a nh as a ae ne ae en 


e) 2204 SECOND AVENUE SOUTHWEST ° 


WASECA, MINNESOTA 


CAPACITORS ¢ INDUCTORS ¢ KNOBS « DIALS # SOCKETS « INSULATORS ¢ PLUGS « JACKS ¢ PILOT UGHTS 
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with the aid of secondary power 
seems to offer no advantage as com- 
pared with the passive reception 
with a crystal set, because the out- 
put energy, in both cases, is given 
by the recovering ability of the an- 
tenna. A closer inspection, however, 
discloses that a semi-passive re- 
ceiver is capable of greater output 
volume than a passive type. This 
becomes obvious if we keep in mind 
that the output level of a crystal set 
is equivalent to the carrier level 
multiplied by the degree of AM 
whereas the level of a semi-passive 
receiver is given exclusively by the 
carrier whether there are 
modulation signals superimposed or 
not. Hence, the available output 
energy of a semi-passive receiver 
can be adjusted equivalent to the 
powering carrier with a modulation 
of 100% or greater, provided the 
associated distortions are tolerable. 


energy 


Conclusions 

The principle of secondary power 
is by no means confined to semi- 
passive receivers. Another applica- 
tion is a secondary-powered trans- 
istor oscillator driven by the recti- 
fied r-f amplitudes of a supply trans- 
mitter. In this way, the incoming 
r-f is converted into another fre- 
quency band. At the same time, the 
new carrier can be subjected either 
to AM or FM by the incoming sig- 
that these 
at another carrier and 
with the another type of 
modulation as the primary signals. 
In addition, 
transmitters 


nals so are reradiated 
frequency 


Same or 


secondary -powered 
and semi-passive re- 
ceivers may be combined so as to 
form transceivers or walkie-talkies 
the range of which is confined, of 
course, to the vicinity of a powerful 
supply transmitter. In this way, 
many problems offer themselves to 
the transistor expert whose conse- 
quences can hardly be predicted. 


Signal Corps Studies 
"Duct" Propagation 


At the Army Electronic Proving 
Ground, Fort Huachaca, Ariz., the 
Signal Corps is using airborne elee- 
tronic equipment to analyze ducting 
effects on microwave transmissions. 

A duct is a layer of atmosphere, 
either based at the earth’s surface 
or aloft, containing abnormal tem- 
perature and humidity conditions. 
The usual vertical dimension of a 
duct ranges from 10 to 100 ft., al- 
though some ducts have been meas- 
100 to 500 ft. 
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Conoco Corporation 
“Engineering Studies of Sensor 
Joseph Hirsch, Aerophysics Corp 
‘Cybernetics Past, Present 
Leonard Gardner, Rocketdyne. 


MICROWAVE TUBES I 
Chairman: L. M. Field, Hughes Air 
“Design of Laminar Flow Electro 
Focused Electron Beams,” W M 
Univ. of California, Berkeley 
“Growing Waves in Magnetically locused 
tron Beams,”’ R. W. Gould, California Inst 


Level Signal in the Presence 
H. L. McDowell, BTI 
s Oscillations in Ba 

’ W. Rorden and C. C 


arian Associates. z , Microwave 
Gridded Pulse TWT Serrodynes for Appliea- é 
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Whitehorn and H. Mandoli, Varian - 

Be ES! ie. Radar Components, 

\ Region.” C. F. Hempstead, B and Precision 
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RELIABILITY; ORGANIZATION, SYSTEMS, 

AND EQUIPMENT manufactured and 


hairman: Bernhard Hecht, I Angele " 
Organizing for Reliability,” A. M. Okun and designed to your 
ohen, Bell Aircraft Cory fi s 
of Reliability in Airborne Electror specifications. 
N.R.K. MFG. & ENGINEERING CO. 
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“Reliability as a Management-Engineering 
Responsibility,” H. S. Hansen, Servo Mechan- 
isms, Inc. 


CONTROL MECHANISMS AND AUTOMA- 
TION 

Chairman: E. M. Grabbe, Ramo-Woolridge 
Corp 

‘“‘Mechanization and Application of Vertical 
Reference Systems,” G. H. Singer, Kearfott Co 

“The Eye as a Control Mechanism,” Robert 
B. Lockard, U. S. Naval Ordnance Test Sta- 
tion, China Lake. 

“Automatic Determination of Missile Air 
Foil Characteristics in Mass Production,” Ed 
L. Watkins, Convair. 

‘““A New Digital Path Control System for Ma- 
chine Tools,” Jack Rosenberg, Electronic Con- 
trol Systems. 


CIRCUIT THEORY — SWITCHING THEORY 
TOPOLOGY AND TIME DOMAIN SYN- 
THESIS 

Chairman: L. A. Pipes, Univ. of California 

Los Angeles. 

“Switching Theory,” D. A. Huffman, MIT 
“Some Aspects of the Network Analysis of 

Sequence Transducers,” J. M. Simon, Sperry- 

Rand Corp. 

“Some Topological Considerations in Net- 
work Theory,”” F. Reza, Syracuse Univ. 

“Network Synthesis for Prescribed Impulse 
Response Using A Real Part Approximation,” 
R. A. Pucel, Raytheon Manufacturing Co 


“Time Domain Synthesis by Delay Line An- 
How euch \ alogy,”’ M. Strieby, Ramo-Woolridge Corp 
CYBERNETICS SYMPOSIUM 
A Yo BS e ‘ ti i s  ) Chairman: Leonard Gardner, Rocketdyne 
re Lea aying or re ] e = “The Philosopher’s Approach to Cybe 
— ics,” Abraham Kaplan, UCLA 
‘Studies of Neural Physiology in the Learn- 
Square holes ... round holes... groups. . ing Processes,” Joseph A. Gingerelli, UCLA 


louvers—the shape doesn’t matter, but the number will be devoted to an open panel discussion 
of pieces does. Producing chassis, panels, printed Te ee ee 


fas.2 . Panel members: Robert Tschirgi, Stanley 
wiring boards, and other components for the elec- Frankel, Joseph Hirsch, Leonard Gardner, 
= : e ‘ Abraham Kaplan, and Joseph A. Ginzerelli. 
tronic industry in small to medium production 
lots is an expensive, time consuming job... unless a see oe 
: a thy Chairman: H. R. Johnson, Hughes Aircraft 
you are using a Wiedemann Turret Punch Press. "gigs , 
With a Wiedemann, your short run piercing ic ee deca ee Se 
costs are cut 60 to 90%. It gives you almost un- Associates 
‘ . . " ey - 4 “A Rugged 8 mm Reflex Klystron,” W. G 
limited versatility. The Wiedemann turrets carry Abraham and F. L. Salisbury, Varian Asso- 
‘ 2 DH ~hes at Savile aia : - ae ciates 
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F; > > -L mats . os 3 ee imine Microwave Detection Studies,” H Farber, 
follower type work locating gauge. This amazing Pclseakade lent. cf Senalinen. 
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Wiedemann method is so flexible that engineering “Means for Electronically Controlling th 


Current from a Magnetron Cathode,” J. S 


changes can be made on the spot without costly Needle, Northwestern Univ. 
production delays. Noise TWT's,” G. Wade, R. W. DeGravse and 
*For example, Wiedemann users are selling L. D. Buchmiller, Stanford Univ 
, ? : A . “A Rugged 915 MCCW Magnetron for 
Short run chassis work at Ic per hole. What are tronic Cooking,” P. C. Gardiner, G. E. 
‘ al > ~ yy Sct enectac 
your hole costs? Send drawings of your work for a ae 
free time study and cost analysis by Wiedemann. COMPONENT RELIABILITY AND TEST 
Write for Bulletin 101 manta 
e , Chairman: G. H. DeWitz, Hoffman Labora- 
tories 
“The Unreliable Universal Component,”’ Mar- 
cus A. Acheson, Sylvania Electric Products, 
Inc.” 


- ce “Improved Guided Missile Tube Reliability,” 
From the small, hand operated R-2 ; say ; zie ae cea ara 


Alfred Blattel, Raytheon Mfg. Co 
to the 150-ton Turret Punch Press, ; ‘Tube Failure Rate Variations,"’ M. B. Feyer- 
‘ ; i : hern, RCA. 
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there’s a Wiedemann designed for i “Cine-Radiography, A New Testing Concept 
Component Reliability,"” W. H. Grumet, 
Rototest Labs. 


your short run piercing needs " ifs. i of 


PANEL ON EDUCATION 
Moderator George Tenny, Vice President, 
McGraw-Hill 


WIEDEMANN MACHINE COMPANY Maa. 


Thomas L. Martin, Jr., Chairman, Electrical 


Engineering Dept., Univ. of Arizona. 
4275S Wissahickon Ave. P.O. Box 6794 Philadelphia 32, Pa Dan Noble, President, Motorola. 
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Burgess Dempster, I 
gineering Co. 


resident, Electronic En- 


COMPUTERS: ANALOG TECHNIQUES 

Chairman: Milton E. Mohr, Ramo-Wooldridg 
Corp 

“Magnetic Amplifier Analog Computation 
Techniques,” Henry W. Patton, Airpax Prod- 
ucts Co., Baltimore 

“Wide-Dynamic Range Ana Integrator,” 
George Myers, Rome Air velopment Center 
Air Research and Development Command, 
Rome. 

““A New Computer for Complex Functior 
Merle L. Morgan, Electro-Measurements, In 


Portland 


‘Automatic Computation of Fourier Expan- 
sion Coefficients by Analog Means,” R. W. 
Hubbard and W. E. Johnson, National Bureau 


of Standards, Boulder 


rRANSISTOR CIRCUITS—SWITCHING AND 
COMPUTER APPLICATIONS 

Chairman: M. S. Kesselman, Hughes Aijir- 
craft Co 

“Critical Survey of Fundamental of Junction 
Transistor Pulse and Switching Circuits,’ D. O. 
Pederson, Univ. of California, Berkeley 

“Maximum Efficiency Switching Circu 
R. H. Baker, Lincoln Lab., MIT 

Transistor Circuitry for Analog 
Conversion,” | H. Blecher Bell 
Labs 


INSTRUMENTATION TECHNIQUES 

Chairman: F. Stanley Atchison, U. 5. Na 
Ordnance Lab., Corona 

“Distributed-Parameter Variable Delay Line 
Using Skewed Turns for Delay Equalization,” 
Frank D. Lewis and Robert M. Frazier, Gener 
Radio Co 

‘Application of Scale Factors in Data 
cording Systems,’ Thomas L. Greenwood, 
stone Arsenal 

“Adjustable Pulse Width High Voltage ¥ 
Supplies”” by Victor ik, Beta Electric Corp 

“Transistorized ogarithmic Time-and-Am- 

Euyen Gott, Johns Hopki 


ANTENNAS II 
Chairman: J. T. Bolljat 
Institute 
“Relation of Scattering Problems to Radia- 
from Simple Shapes,’’ K. M. Siegel, Willow 
Laboratories, Univ. of Michigan 
aunching Efficiency of Wires and Slots for 
lectric Rod Waveguide,” R. H. DuHame 


Electrical Engineering Re- 


HIGH TEMPERATURE COMPONENT PARTS 
Chairman: Floyd Paul, Castell Cory 
Miniature High Altitude and High Temper- 
( H. St t nd R. I 
roids for High Temper 
| Electric 
Performance Charactet 


Deimel, Genera 


Some Basic Physical Properties of Silicor 
How They Relate to Rectifier Design and 


lication,’’ G. P. Finn, Sarkes-Tarziar 


RELIABILITY OF ELECTRONIC TUBES 
Chairman: To be announced 
‘White Noise Vibration Test for Electron 
“‘ubes,”’ John D. Robbins, Sylvania Electric 
ivironmental Effects of Vacuum Tube 
ife,”” H. D. Pleak, Sylvania Electric 
“Increased Reliability of Guided Missile 
Tubes Through Comprehensive Quality Con- 
H. Hoyle and N. J. Davis, Raytheon 


New Filamentary Tubes of High Reliabil- 
ity,” Ross Wood, Raytheon Mfg. C« 


COMPUTERS: SOLID STATE SWITCHING 
DEVICES 

Chairman: Lester I Kilpatrick, Autonetics, 
North American 
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| TUBE and 
| TRANSISTOR 
| APPLICATION 


General Electric’s growing Radio Receiver Depart- 
ment is seeking an engineer who is acquainted with 
the latest techniques of tube and transistor development. 
Must be capable of recommending development of new 
tubes and transistors and be up-to-date on “the state 


of the art.” 


ENGINEER 


We will consider you if you have tube experience and 
want to learn transistor theory and application. You 
must be able to write purchase specifications for tube 
and transistors and approve applications 
The plant is located in Utica, New Y 
cessible to the many vacation resorts 

lake-mountain regi 

llent technical facilities. Small project 

f work. Notable benefits program. High 

Relocation expenses paid. 


P ease send resume n confidence to: 
Mr. R. P. Stitt 
RADIO RECEIVER DEPARTMENT 


GENERAL @® ELECTRIC 


869 Broad Street, Utica, New York 
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“Magnetic Cores as Generalized Non-Linear 
Components,” William H. Bridge, Airtronic Re- 
search, Inc., Washington. 

“Pulse Response Properties of Magnetic Ma- 
terials for Switching Applications,” James D. 
Childress, General Ceramics Corp. 

“High-Current Switching Applications of 
Low Power Transistors,’”” Chaang Huang and 
William F. Palmer, Sylvania Electric Products, 
Inc., Woburn. 

“High-Gain Transistor for Very High Switch- 
ing Speeds,” James B. Angell, Phileo Corp., 
Philadelphia. 


CIRCUIT THEORY—TRANSISTOR AND 
ACTIVE CIRCUITS 

Chairman R. D. Middlebrook, California 
Inst. of Technology. 

“Power Transistor Specifications for Circuit 
Applications,” H. T Moore, Minneapolis- 
Honeywell. 

“Transister Bootstrap and Miller Sweep Cir- 
cuit,” J. S. Sherwin, Univ. of California, Ber- 
keley. 

“An All Transisterized Pulse Generator,” 
E. J. Fuller, Sperry Gyroscope Co., Great Neck. 

‘“‘Negative Impedance Converter Design and 


‘ r r ‘ ° . Its Use in Active Circuits,” A. I. Larky, Stan- 
@ SIX TYPES and sizes to suit nearly ford Univ. 


“A D-C Negative Immittance Converter,’ 


every requirement. USECO’s standard M. A. Karp, Applied Physics Laboratory, Johns 


Hopkins Univ. 


handles are made of half hard brass, BROADCAST TRANSMISSION SYSTEMS 
Chairman: John Knight, Engineer in Charge, 
nickel plated. Stainless steel handles KRCA (NBC). _ 
“The Application of Modern Techniques to 
. . The Determination of Service Areas of Televi- 
available on special order. Other fin- sion Chationn ih Geaneth ond ta Mbestelaues 
Terrain,”’ A. Earl Cullum, Jr., Earl Cullum Jr. 
ishes include cadmium and black oxide. i cee 
Achievement of Practical Tape Speed for 
. . - - = Recording Video Signals,’ C. P. Ginsburg, 
Supplied with or without ferrules. Fur- Ampex Corp., Redwood City. 
“A Transistorized Television Camera Chain,” 
scha - = 44 ) — Avail. . W. Ussler, R. J. Decredico, G.. W. Trebing, and 
nished in 5/16” 18 thread. Available be gene te pag es 
z i “Design Considerations for a High Quality 
with or without nuts and washers. Transistorized Program Amplifier for Remote 
Broadcast Use,’ John K. Birch, Gates Radio Co. 


Recs ~~ a bag 
S¢ 285 2 e eo 
Please address Dept. 6 for Engineer MICROWAVE THEORY AND TECHNIQUES 
—FERRITES AND TEST EQUIPMENT 


ing Man ual, See us at WESCON Show, Chairman: Eric Strumwasser, Hughes Air- 


oc craft Co. 
Booth 239, 


“Coupling Through an Aperture Containing 
Ferrites,"” Donald C. Stinson, Univ. of Cali- 
ADJUSTABLE HANDLE (illustrated at top) fornia 
. “*Microwave Frequency Doubling in Ferrites 
—An all-purpose handle with adjustable cen- from 9 to 8 KMC,” P. H. Vartanian, J. L. 
ter spacing from 4 inches to a maximum of 6 Melchor, W. P. Ayres, Electronic Defense Lab- 
oratory, Sylvania Electric. 
inches. (On special orders an unlimited max- “A Ferrite Image Rejection Filter for Use in 
S-Band Microwave Receivers,”” James H. Bur- 
gess, Electronic Defense Laboratory, Sylvania 
above panel can vary from 1} to 2 inches. Electric 
“Calorimeters for Centimeter and Millimeter 
Waves,” Sam Hopfer, Polytechnic Research 
and Development Co. 


imum center spacing can be furnished.) Height 


ENVIRONMENTAL EFFECTS ON COMPO- 
NENT PARTS 


HANDLE PART NO. WIDTH HEIGHT : yt! Chairman: A. W. Rogers, Signal Corps En- 
HANDLE 1005 6.437 1.750 | gineering Labs. 
HANDLE 1007 6.000 iy ‘Environmental Testing of Precision Poten- 


tiometers,’’ Shultz-Green, Helipot Corp. 


HANDLE 1010 4.250 “Capabilities of Hot-Molded Composition Re- 
sistors,”” A. C. Pfister, Allen-Bradley Co. 
CABINET HANDLE 1115 3.000 di 


“Hermetic Sealing of Precision Potentiom- 


x 7 7 ” |} eters,” I. W. Braun, Circuit Instrument Ine. 
ADJUSTABLE HANDLE 1025 4” to6 “The Effects of Nuclear Radiation on Elec- 


ECONOMY HANDLE 1030 3” plus; in WwW tronic Components,” C. C. Robinson, W.A.D.C. 
\,” increments es 


SEMICONDUCTORS I 

Chairman: John W. Peterson, Pacific Semi- 
conductor 

“Semiconductor Materials and Properties,” 
Phyllis E. Stello, D. M. Van Winkel, and J 


Dale Turner, Hughes Aircraft. 
e ° oy & | “Developments in Transistor Physies,’”’ Leo 


poldo B. Valdes, Shockley Semiconductor Labs. 

. oe Z : “High Current Amplification—Forward and 

A Division of Litton Industries, Inc. Reverse—At High Collector Current in PNP 

| Transistors,” A. P. Kordalewski, General Elec 

i : : tric. 

521 Commercial Street, Glendale 3, California ee . ' 

% Very High Power Transistors with Evapo- 

rated Aluminum Electrodes,” Gene Strull and 
H. W. Henkels, Westinghouse Electric Corp. 

‘Silicon Alloy Power Transistors,” R. E. 
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for a 


good connection... 


CONNECTORS 


Up to date production facilities 
using the most modern high 
speed, automatic machinery pro- 
ducing quality components for 
the Electronics and Telecommuni- 
cations Industries. 


Automatic’s high standards of 
quality are based on over 15 
years experience manufacturing 
precision parts for the Army, 
Navy, Air Force and Atomic En- 
ergy Commission. 

Prompt engineering service is 
available for design and produc- 
tion of any special connector or 
component you may require, 


Manufacturers of 


RF FITTINGS « RF CONNECTORS 

COAXIAL RELAYS + COAXIAL 

SWITCHES + INSULATED CONNECT- 

ING RODS AND SHAFTS + POWER 

PLUGS * AUDIO PLUGS + COAXIAL 
CABLE ASSEMBLIES 


WRITE, WIRE OR PHONE FOR FURTHER 
INFORMATION. 


ENGINEERS, 


Electronic & Mechanical 


PHYSICISTS: 


Choose your location 
when you join Melipar 
Melpar’s R & D operations are centered near and in two of the 


Water- 
town and Boston, Massachusetts, each of which affords engineers the 


country’s more desirable communities: Washington, D. C., 
opportunity to enjoy research, cultural and recreational resources 


well above the average. 


Regardless of which locale he selects, the engineer will find that our 
advancement policies and organizational structure provide oppor- 
tunities uncommon to the industry as a whole. 


Individual performance heads the list of factors which determine 
progress. Regardless of age, experience or tenure, an engineer Is 
given more complex responsibilities as soon as he is ready. There is 
always room to move ahead at Melpar, because we have doubled in 
size every 18 months for the past 10 years, with a proportionate 
increase in top and middle level openings. 


Our engineers gain comprehensive experience in all phases of engi- 


neering problems. Each is assigned to a project team which is 
charged with responsibility for whole problems, from design concept 
to completion of prototype. 


The engineer will find each of Melpar’s laboratories splendidly 
equipped with an eye to both present and future needs. Fully air-con- 
ditioned, each laboratory has recently acquired additional facilities. 


We extend financial support to those who intend to pursue advanced 
study. Fully accredited courses are available at our main labora- 


tories. 


Write for complete information, indicating geographical preference. 
Qualified candidates will be invited to visit Melpar laboratories at 
Company expense. 


Top Level Openings Exist in These Fields: 


Network Theory * Systems Evaluation * Microwave Technique * UHF, VHF, or 
SHF Receivers * Analog Computers * Magnetic Tape Handling * Digital 
Computers * Radar and Countermeasures * Packaging Electronic Equipment * 
Pulse Circuitry * Microwave Filters * Flight Simulators * Servo-mechanisms 
Subminiaturization * Electro-Mechanical Design * Small Mechanisms * Qual- 
ity Control and Test Engineering 


Write: Technical Personnel Representative 


Ni Ee L PA Fe Incorporated 


A Subsidiary of Westinghouse Air Brake Company 
3158 Arlington Boulevard, Falls Church, Virginia 


Positions also available at our laboratories in Boston and Watertown, Mass 


METAL PRODUCTS CORP. 


317 Berry Street, Brooklyn 11, N.Y ° EVergreen 8-0364 
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If it’s ECONOMY 
you want, specify 
ROHN Towers! 


AMERICA’S FINEST 
COMMUNICATIONS 
TOWER OF ITS KIND 
... WITH EXCLUSIVE 
BUILT-IN ECONOMY 


@e REDUCE COSTS 
the right 
the right 
job. When a job calls 


by getting 


tower for 


for a medium weight 
200-300 


ft. guyed, or self-sup- 


tower from 
porting from 50-66 ft., 
a Rohn tower can do 
the job at far less cost. 
Check your particular 
tower needs against 
the 

Rohn 


you ll save money. 
e HOT DIPPED 
GALVANIZED 


finishes are 


“job-rating” a 


tower has and 


available 


1S que k 


The erection 
and easy as all towers 


10 ft. 


towers are 


are in 
Rohn 


signed for economy in 


sections 


de- 


erection as no specially 
trained help is re- 


quired. 

@ PROVEN DESIGN 
that 
with 


has been tested 
thousands of in- 


Workman- 


ship is unexcelled 


stallations. 


Mass production ma- 
chinery is used for 
precision fabrication 
yet a big reduction in 


labor cost. 


Remember, there’s a 


ROHN 


your particular needs. 


tower to fit 


Write, wire or phone 
and 
and nearest source of 
supply. ROHN repre- 
sentatives are coast-to- 


for data prices 


coast to serve you. 


ROHN Manufacturing Co. 


j 116 Limestone, Bellevue 
Peoria, Illinois 


Pioneer Manufacturers of TV and Com- 
munication Towers of All Kinds.”’ 
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Anderson, Texas Instruments. 


COMPUTERS: 
TECHNIQUES 

Chairman: 
tories Corp. 

“The Effect of a Transverse Field on Switch- 
ing Rates of Magnetic Memory Cores,” T. D. 
Rossing and S. M. Rubens, Remington Rand- 
Univac, St. Paul 

“High Speed Coincident-Flux Magnetic Stor- 
age Principles,” E. W. Bauer and L. P. Hunter, 
IBM 

“Investigation of 
Digital 


ADVANCED DESIGN 


John L. Barnes, Systems Labora- 


Problems Using Analog- 
Combinations,” Herbert E 
Convair, San Diego. 


Computer 
Salzer, 

“The Synthesis and Analysis of Digital Sys- 
Joolean Matrices,” J. O 
Aircraft. 


tems by 
Hughes 


Campeav, 


RADAR SYSTEMS 
Chairman: Fred J. Nichols, Sprague 
“Taxi Radar--Eyes of the Tower,” ‘The 
Radar Approach Control (RAPCON) Center,” 
D. R. Kirschner, Rome Air Development 


er, Rome 


Cen- 


‘Extended Radar Range Timing Techniques,” 
A. I. Mintzer, RCA, 
“TACAN Bearing and 
Techniques,” J. B 
, Collins Radio Co 


Moorestown. 

Distance Measure- 
Majerus and K. W. 
Rapids 


Porter , Cedar 


VEHICULAR COMMUNICATIONS I 
Newton Monk, Bell 


Chairman Telephone 
Labs 

“A Communication System for the New 
York Throughway,” D. S. DeWire, New York 
Telephone Co. 
Communications Receivers,’ 
Schwarts, MIT. 
Radio Coordinated Traffic 


Elmer W 


**Transistorized 
Seymour 
VHF 


System,” 


Light Con- 
Hammel, General Elec- 


VHF-UHF Communications System Inter- 
through Use of 
Caquelin, Collins Radio Co 


ference Reduction Selective 


Filters M. W. 


ANTENNAS III 


Adcock, Hughes 


Aircraft 


Fundamental Problems in the 
’ S. Silver, 


Antenna 
of California, Berkeley 
Seanning Lens Design for Minimum Mean- 
Square Phase Error,” E. K. Procter and M 
Ree General Electric Co., Palo Alto 
4 Duplexer for Sweep-Frequency Pul 
rransmitters,”” R. Silberstein, National | 
f Standards, Bo 
The Triport Conical 
tuch and I A. Kaiser, 
z Co., Bedford. 


Univ 


ilder 
Sean Antenna,” 


Manu- 


Raytheon 


NEW TRENDS IN COMPONENTS 
Chairman: R. H. Baker, RCA 
The Impact of New Electronics « 
Designs,” J. I Dolfonso, 
for Selection Beam 
Tube as a Circuit Component,” S 
Haydu Burroughs Co 
ication of Large Capacitors for 
* D. F. Warner, General El 
m Type Pre Resistors,” B 
C. Wellard, 
PI ielphia. 


Magnetron 


Brothers, 


cision 


International Resistance Co., 


SEMICONDUCTORS II 


Chairman: D. M. Van Winkle, Hughes Air- 
act Diode 
s Aircraft. 


mmponent 


Theory,”’ Melvin Cut- 
Improvement, Germanium and 
Low Power Rectifiers,” G. N. Hal) 
neral Electric, 

A Miniature Silicon Diode for Both 
Arthur L 


Powe 


Rossoff, 


Circuit Applications,” 
» Receptor Co., Ine 
A New UHI 
yr W. Gartner, 


lransistor 


Transistor Structure,” Wolf- 
Evans Signal Lab 
with Vacuum 


Hans E 


Tube Properties,” 


Ross and National 


Hollmann, 


COMPUTERS: DATA GATHERING 
PRESENTATION SYSTEMS 


Chairman: George 


AND 


Brown, International 


Telemeter 
Printer, A 


Continuous Direct 
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AURICON 
FILMAGNETIC 


AN Optional FEATURE 


AVAILABLE FOR FACTORY INSTALLATION 
ON ALL NEW OR EXISTING AURICON 
OPTICAL SOUND-ON-FILM CAMERAS 


C% + Featuring 
Se Ultra-Portable 
~ Model MA-10 
Amplifier 

for 16mm 
Magnetic 
Sound-On-Film 


Auricon presents ‘‘Filmagnetic’’ High-Fidelity 
Sound-On-Film Recording, for lip-synchronized 
Talking Pictures and Music of Quality, on 16mm 
black & white or color film, pre-striped for 
magnetic sound before it is exposed to light. 
Optical Picture and Single-System ‘‘Filmagnetic” 
Sound are recorded on the same film at the same 
time! The ‘‘Filmagnetic” Unit, installed at the 
Factory in any Auricon Camera, can be temporarily 
removed without the use of tools, thus providing 
a choice of High-Fidelity Optical or Magnetic 
sound-tracks. Your pre-striped film with magnetic 
sound lip-synchronized to your picture, passes 
through the normal picture-development and is 
played back on any 16mm Magnetic Sound 
Projector, including the Ampro, B&H, RCA, and 
others. ‘Filmagnetic’”’ Outfit complete — $870.00 


‘@ MAGNETIC SOUND-ON-FILM 


Complete Outfit includes “Filmagnetic’’ Recording 
Unit, Amplifier, Microphone, Cables and Batteries, 
in a Cowhide-Leather Carrying Case. 


$< Auricon Equipment is sold with a 30 day 
money-back guarantee. Write for free 
illustrated FILMAGNETIC Catalog. 


tai 


Hollywood 


BERNDT-BACH, INC. 
6926 Romaine Street, Hollywood 38, California 


MANUFACTURERS OF SOUND-ON-FILM 
RECORDING EQUIPMENT SINCE 1931 
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WE MAKE 
THE KIND OF 
TRANSFORMERS 


YOU NEED 


When dependable perform- 
ance and long life are essential 
requirements of your trans- 
former application—tell your 
problem to an Acme Electric 
transformer engineer. Chances 


are that sometime during our 39 years of manufacturing 
experience and development of more than 20,000 trans- 
former designs we have had to solve a similar problem. 
Whether your need is for Miniature Pulse Transformers, 
Power Supply units or Power transformers up to 750 KVA, 
there’s an experienced Acme Electric engineer to help you. 


This Plate Transformer 
features a porcelain con- 
nection panel which in 
turn, is hermetically 


sealed to case. 


This filament Trans- 
former was designed 
with particular stress on 
insulation. This design 
is insulated for 20 KV. 


This Saturable Reactor 
is simple and practical 
in design for easy in- 
stallation and high 
performance. 


ACME ELECTRIC CORPORATION 


898 WATER ST. 


CUBA, NEW YORK 
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LISTEN TO THIS... 
IMPORTANT 
SAVINGS 
FOR USERS OF 
EXTRA SENSITIVE 
D. ¢. 
MILLIAMMETERS 


Patent Applied for 


STERLING’S 
NEW DESIGN 
CAN 
DRASTICALLY 
REDUCE YOUR 
METER COSTS 


construc tio 

makes possib 

in cost over 

There is no sa quality 
accuracy 1S hel Control 
of pointer d ping and desired 
scale calibrati« in be provided. 
Available now, these meters are 
produced to speci requirement 
and are offered ever 0-500 micro 
impere unit Use the coupon for 


full information 


me STERLING 


MANUFACTURING ¢o. 
Cleveland, Ohio 


Pictured is a typical 
Sterling D. C. Milliammeter 
which is adaptable to many 
“indicating action’ uses 
such as for precision AM 

FM High Fidelity Tuners 
7201 Wentworth Avenue 
eeeeeeeeseeeoeeeeeeeeeeeeeeeeeeeeeeee 


THE STERLING MANUFACTURING COMPANY 


7201 Wentworth Avenue Cleveland, Ohio 


Please send me information on new low co C. Milliam- 
meters. 


Name 
Company 
Address 


City 


For product information, use inquiry card on last page 


Dry Process Enlarger for Digital Computing 
Systems,” Henry G. Reuter, Jr., Radio Corp. 


6 of America, Camden. 
“Ultratype Camera, A High Speed Electron 
Optical Printer for Digital Computing Sys- 
tems,”” A. M. Spielberg, S. R. Parker, and 
~~ RADIO Z K. G. Kaufmann, Radio Corporation of Amer- 
ica, Camden. 
VACUUM ELECTRONIC COMPONENTS “A High Speed, Precision, Large Quantity 
2 Data Processing System; IDIOT II,’ Martin 
L. Klein, Rocketdyne Division, North American 
Aviation, Canoga Park. 
“A Centralized Data Processing System for 
the Air Force Flight Test Center,” O. F. 
Vogel, Electronic Engineering Company of 
Calif., Los Angeles. 


AIRBORNE ELECTRONICS 

Chairman: C. A. Ripinski, Electronic Indus- 
tries, Burbank. 

“Thermal! Design and Evaluation of an Air- 
borne Electronic System,” Richard E. Burton, 
Collins Radio Co., Cedar Rapids. 

“Flight Control Systems for Jet Transports,” 
H. Miller and R. H. Wagner, Sperry Gyro- 
scope, Great Neck. 

“Electronic Problems Encountered in High- 
Speed Commercial Jet Aircraft,’’ Dick Hedges, 
Douglas Aircraft, Santa Monica. 

“Bearings and Their Properties as a De- 
sign Consideration in Electronic Systems,” 
H. F. Stern, Industrial Tectonics, Inc., Los 
Angeles. 


VEHICULAR COMMUNICATIONS II 
Chairman: Maurice Kennedy, County of Los 
Angeles. 
“Communications with Moving Trains in 
Tunneis,’”” Newton Monk, Bell Labs. 
“New Developments in Two-Way Communi- 
cations,”” Aungus MacDonald, Motorola. 
; “Railroad Communications,” D. L. Kessel- 
‘ , “ huth, Bendix. 
RCA BTA-50G | ‘~ > 
50 KW TRANSMITTER 
Output Tank Circuit 
and Harmonic Filter 


INFORMATION THEORY 


Chairman: Richard H. DeLano, Systems 
Laboratories Corp. 

“Synthesis of the Linear Time-Varying 
Predictor for Stationary Signals,” Cheng 
Ling, Minneapolis-Honeywell. 

“The Relationship of Sequential Filter 
Theory to Information Theory and Its Ap- 
plication to the Detection of Signals in Noise 
by Bernoulli Trials,”” Herman Blasbalg, Johns 
Hopkins Univ. 

“Theory of Weighted Smoothing,’’ Louis A. 
Ule, Gilfillan Bros., Inc. 

“The Response of a Phase-Locked Loop to 
a Sinusoid Plus Noise,’ Stephen G. Margolis, 
Jet Propulsion Lab. 


“‘Autocorrelator for Radioactive Sample 
Noise Generator,’’ G. W. Anderson and James 


JENNINGS VACUUM CAPACITORS [aa 
SIMPLIFY TRANSMITTER DESIGN PucmiON, CONSIDERATION OF ELEC 


Chairman: Marvin Whitney, Hoffman Elec- 
tronics Corp. 
° " ‘ “Problems of Semi-Automatic Assembly of 
RCA like other transmitter manufac- cause they are smaller, have wider Blectronic Test Equipment.” C; 8, Sélby. Hew- 
turers both in the United States and capacity ranges, and are more efficient lett-Packard. — 
“Eyelet Failure in Etched Wiring,” W. J. 
Hodges, Hughes Aircraft. 
‘ Pe . " ble capacitors. The vacuum dielectric “Mechanical Design Considerations in the 
Vacuum Capacitor in order to simplify é P ; : i Erma System,”” R. W. Melville, Stanford Re- 
transmitter design and increase circuit in these capacitors is such excellent in- search Inst., Palo Alto. 


in Europe makes full use of Jennings than other types of high voltage varia- 


his. f = r ° “The Selection of Coatings for Printed Cir- 
efficiency. Seventeen vacuum capaci- sulation that for a given voltage rating cuits,”” R. A. Martel and L. J. Martin, Hughes 
tors are used in the 50 kw broadcast © very small physical size is possible. sechmiube 


transmitter shown above to help create Because they are small they have wider 


a superior product for a competitive C@Pacity ranges with much lower mini- 

meskes. mum capacities. This small size also 

reduces inductive losses while their all- 

The reason that vacuum capacitors copper construction reduces resistive : : 

are standard components in most mod- _ losses making it possible to design more (Continued from page 148) 
ern high powered transmitters is be- efficient circuits. 


Personal 


William D. Bell has been retained 

We would like to send you our catalog summary with its as Consulting Engineer for Beckman 

large selection of vacuum components to help simplify your Instruments’ new Data and Control 

transmitter designs. Systems Dept., Fullerton, Calif. He 

, is head of Mellonics, sales and engi- 

JENNINGS RADIO MANUFACTURING CORP.- 970 McLAUGHLIN AVE. P.0.BOX 1278 - SAN JOSE 8, CALIF. neering consultants for electronic 


data processing. 


For product information, use inquiry card on last page Tele-Tech & ELECTRONIC INDUSTRIES - August 1956 


Design a miniature audio input transformer for airborne operation. Transformer 
to operate in an ambient temperature of plus 85°C, and to conform to the 
applicable parts of MIL E-5400 and MIL T-27. Duty cycle to be continuous with 
a minimum life of 1000 hours. Transformer to couple a 300 ohm source to a 
2 -_ tube grid. Step-up turns ratio to be 1:17 minimum, with the maximum possible 

i i2¢) ce i. as Wi # 4b desired. Frequency response to be flat within 0.75 db from 20 cps to 7,000 cps, 
and flat within 1.2 db from 15 cps to 10,000 cps. Maximum signal level to be 
500 mv @ 20 cps in 300 ohm primary. Electrostatic shield required between 


primary and secondary. Electromagnetic shielding to be 40 db minimum. Size to 
be kept minimum but must not exceed 14%” x 4” x 14%” high. 


SOLUTION BY PEERLESS 


Audio Transformer, low level input, miniaturized 
Construction: Grade 1, Class A, MIL T-27 
Duty Cycle: Continuous 
Life: Greater than 1,000 hours 
Ambient Temperature: +85 C max 
Primary: Three terminal, center-tapped winding, 300 ohms nominal impedance. 
Secondary: Two terminal winding, 125,000 ohms nominal impedance. 
Turns ratio: 1:20% 
Electrostatic Shield: Between primary and secondary 
Electromagnetic Shield: 45 db 
Frequency response: 20 cps—7,500 cps, flat within 0.5 db and 
10 cps—10,000 cps, flat within 1.0 db with 
125,000 ohm load 
Maximum Input Voltage: 500 mv at 20 cps 
Dimensions: 1” x 11/16” x 1” high +)4” terminal 


The Peerless engineering staff has had a long and successful 
history of designing transformers to unusual and difficult specifications. 
Knowledge of this outstanding accomplishment is one of the reasons 
that Peerless transformers are the first choice of engineers 

throughout the country. Uniform dependability is assured by the most 
rigid quality control and advanced custom production techniques. 


Consult Peerless for the best solution to your quality transformer requirements. 


PROREESS: mws 


} — Electrical Products 


. 9356 Santa Monica Bivd., Beverly Hills, Calif. ¢ 161 Sixth Avenue, New York 13, N.Y. 


TITITI TT ttt tit 


IMMEDIATE DBxivery 


Wide range of meshes!" 


_large Pittsburgh sto Get This Intormative 
EEEREPREEER EEC ERE ES 


{ SPECIALIZING IN Free Booklet on New 
pei auiive wnat Uses for Straits Tin 


n electronics industry. This 20-page booklet tells important story of Straits 
+e + +44 


T Tin and its many new uses today. Fully illustrated. 

4 Foy eee teen Includes sections on new tin alloys, new tin solders, 

oY US M S new tin chemicals. Covers tin resources and supply, 
Bross, copper, monel and pure nickel etc. Available ino Malayan mining. Booklet is factual, informative 


voriety of weaves,with stainless steel and phosphor- could well prove profitable to you. Mail coupon now. 
bronze regularly woven up to 400 X 400 mesh. : 


peeseecaseeaen: 


+H 


pecceeness 


p SUUUU BEE UEEUEET 


5 


+ 
+ 
+ 
+> 
+ 
+ 
+ 
2S 
+> 
> 


THE MALAYAN TIN BUREAU 


Dept. 33H, 1028 Connecticut Ave., Washington 6, D. C. 


m™> 


Please send me a copy of your free booklet on new 
uses for Straits Tin. 


TTTITTIT 


peeees 


Name 


Firm Name. 


Street. 


City. 
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News of Reps 


Carl A. Stone Associates, Inc., 1102 
South Western Ave., Los Angeles 6, 
has been named representative for 
the states of Calif. and Ariz., plus So. 
Nevada, by Shielding, Inc., Riverside, 
N. J., manufacturers of electromag- 
netic shielding enclosures. Mitchell 
Spears Co., Fort Worth, has been 
named sales engineering rep for Okla. 
and Texas, except for El Paso 
County, by Shielding, Inc. 


W. L. Cunningham & Associates 
has been established at 435 Addison 
Ave., Elmhurst, Ill., to represent 
manufacturers of electronic equip- 
ment in the Chicago area. The new 
firm will represent Hammarlund Mfg. 
Co., New York, and Electrical Com- 
munications, Inc., San Francisco. 


WE ARE SPECIALLY ORGANIZED 

TO HANDLE DIRECT ORDERS OR 

ENQUIRIES FROM OVERSEAS i Syntronic Instruments, Inc., Addi- 

SPOT DELIVERIES FOR U.S. ! son, Ill., has named two new reps to 

BILLED IN DOLLARS — handle its line of military and special- 

SETTLEMENT BY YOUR CHECK purpose deflection yokes and focus 

: CABLE OR AIRMAIL TODAY coils: Charles Segal Co., Boston, will 
“7 handle the New England states, and 
re ncsiel ‘MX and SM’ SUBMINIATURE CONNECTORS a ee ee 
f . cover 1e istric 0 olumDila, 4aSt- 

Constant S0n-652.-700 impedances ern Pa., Delaware, Md., Va. and 


TRANSRADIO LTD.138 Cromwell Rd. London SW7 ENGLAND casces: resuseao, convoy as 


McCarthy Associates, Los Angeles 
reps for Perkin Engineering Corp., 
El Segundo, Calif., now also cover 
No. Calif., Ariz., and Nevada, and 
have opened a San Francisco area of- 
fice at 441 W. California Ave., Palo 
Alto. 


¢€ bow ELECT RICI Y Tel Instrument Electronics Corp., 
i : Carlstadt, N. J., has appointed two 
manufacturer sales reps for its TV 

: ‘ | studio and production test equipment: 


McCarthy Associates, Los Angeles 
area, will handle Calif., Ariz., and 
Nevada; Ken Meyers, Park Ridge, 
Ill., will represent TIC in Illinois, 
Wis., Ohio, Indiana, Michigan and 
Eastern Iowa. 


@ 
Gnwng Hugh Marsland & Co., Chicago, has 
ONAN ; Electric Plants been cai sali be for 12 Mid- 


e e . Western states by Non-Linear Sys- 
keep communications moving! tems, Inc., Del Mar, Calif. Robert A. 
Waters, Inc., Wayland, Mass., has 
been named New England representa- 
tive for Non-Linear Systems, Inc., of 
Del Mar, Calif. 


POLICE RADIO TRANSMITTERS, fire de 
partment signal systems, radio broadcast sta 
tions, microwave relay stations, TV, and other 
types of communications rely on Onan Electric 
Plants for emergency electricity. When regular te . Te . 
power is interrupted, Onan plants start auto : Eugene Black has joined Land-C- 


matically, supply current for the duration of Air Sales Co., Tuckahoe, N. Y., as a 
the outage, stop when power is restored sales engineer. 


Onan lightweight portable Electric Plants A SIZE FOR EVERY NEED 
supply power for mobile radio transmitters GASOLINE-DRIVEN—Air-cooled : 
and remote pickup trucks. Many sizes and 500 to 10,000 watts A.C. Water- Jack Berman has become sales rep- 
models: Write for folder i_ cooled: 10,000 to 50,000 watts A.C - resentative for British Industries 


Corp., Port Washington, N. Y., in So. 
D. W. ONAN & SONS INC. Calif., So. Nev. and Ariz. Marry A. 
SE EE EEG Lasure has closed his sales office, 
a 3005 University Avenue S.E. Minneapolis 14, Minnesota which formerly represented B. I. C. 


For product information, use i 
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design t 
with th Ic 
st microminiature ax conne 
les available at 50, 70 or 93 « 
your rigorous enviror 
Write today for appl 


1/3 BNC diameter 
1/10 BNC weight! 


MICRODOT 


1826 FREMONT AVENUE 
SO. PASADENA * CALIF. 


COMPLETE-PACKAGED . 
0 
ON LIGHTING CONTR 
. AILURE ALARM UNITS 


LEPHONE COMPANY 
DIO-RELAY stations. 


OBSTRUC 
ond LAMP F 
for ynattended Te 
MICROWAVE RA 


— by HUGHEY & PHILLIPS, INC 

— your most dependable source of 
Obstruction Lighting Equipment 

— the widest selection of Control & 
Alorm Apparatus in the Industry 


MODEL LC 2082 
For two light levels 


MODEL LC 2081 — for single light level 
MODEL LC 2083 — for three light levels 


These units provide a separate signal for 

failure of each top lamp and include main- 

tenance-test switches. Also available with 

photo-electric control for tower obstruction 
lights 
Write today for information regarding 
your specific problems 


r—- HUGHEY & PHILLIPS, INC. 


| Monvufacturers of 
300MM Code Beacons, Obstruction Lights, 
| Photo-Electric Controls, Beacon Flashers, 
Microwave Tower Control & Alarm Units 
| Remote Lamp Failure Indicator Systems, 
ond Complete Tower Lighting Kits. 
| 3300 NORTH SAN FERNANDO BLVD. 
BURBANK, CALIF. 


Riss cene came cui mene com seams was ent come 
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News of Reps 


Computer-Measurements Corp., 
North Hollywood, Calif., has 
nounced these new technical reps: 
L & M Associates, Fair Lawn, N. J 
for New York, incl. Long Island, 
N. J., and Eastern Pa.; M. P. Odell 
“o., Westlake (Cleveland suburb), for 
Ohio, Eastern Michigan, Northern 
West Va., and Western Pa.; and 
Mitchell Spears Co., Fort Worth, to 
serve Okla. and Texas, except El Paso 
County. 


an- 


James B. Lansing Sound, Inc., Los 
Angeles, has appointed factory 
Delzell-Maynard Sales Co., Dal- 
for Texas, Okla., Alabama 
Louisiana; Dougherty 
H., will 


two 
reps: 
las, 

and Enter- 


prises, Lantkai, T handle 


Hawaii. 


Oak Mfg. Co., Chicago and Crystal 


Lake, Ill., is now using industrial dis- 


instead of 
Co., 


tributors, 
Frank A. 
will cover Ariz. and Ne 
vada. The Emmet firm added 
7000 sq. ft. to its Pico Blvd. office and 
warehouse, and plans to add display 
booths for products of manufacturers 


selling direct 


Emmet Los Angeles, 


Calif., So. 


has 


they represent. 


Eg bert & 


has been 


Fields 
reorganized. 
bert Co., 97 Reade St., 


New York, 
Samuel S. Eg- 
New York 13, 
will specialize in industrial, radio, TV 
and Government markets for elec- 
tronics sales, while Jack Fields Sales 
Co., 5 Howard St., Verona, N. 
service high fidelity and 
the New York 
tan and New Jersey areas. 


Co., 


J., will 
radio parts 


iobbers in Metropoli- 


RMC 
170 


East 


has moved from 
New York, to 236 
York 21. 


Associates 
80th 


Fast 


75th 


ot., 


New 


St. 


Frank O’Keefe and George H. Wei- 
land have been 
of Central Transforme) 
O’Keefe will Ohio and Indiana, 
and Weiland is assigned to Metropoli- 


New York and New Jersey. 


named representatives 
Co., Chicago. 


covet 


tan 


William Richter 
N. ¥., Bas opened two new offices: in 
Charles V. 

Mass., for 
Robert 


Corp., Rochester, 
Syracuse, operated 
Hinxman; and in 
the New England states, 
L. Richter in charge. 


by 
Hanson, 
with 


The 
turers’ 
their new building at 
St., Seattle 99, 


Jas: J. 


reps., 


Backer Co., 
recently moved _ into 
221 West Galer 
where there is 


manufac- 


an of- 
building and 12,000 sq. ft. of 


warehouse space. 


fice 
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product information 


HIGH-GAIN 


omnidirectional 
VHF TV transmitting 


ANTENNA 


AMCI TYPE 1046 
Channels 7 through 13. 


five-bay 
Station 
Channel 7, in Washington 
North Carolina. With a gain of 19.4, 
a single 6-48” 
line feeder 
a 20 kw 


above is. the 


Shown 


array recently installed for 


witn 
coaxial transmission 


and in conjunction with 
the 


316 kw 


transmitter, 
radiates an ERP of AMCI 
Type 1| null fill-in propet 
coverage even in close to the tower 
Write for Bulletin T-105. 

RR BRAG fe Bote ic wee 
ANTENNA SYSTEMS — COMPONENTS 
AIR NAVIGATION AIDS —INSTRUMENTS 


ALFORD 


Manufacturing Co, Inc 


299 ATLANTIC AVE, BOSTON, MASS 


antenna 


assures 


Wy 


use inquiry card on last page 


STANDARD Games SE MERA TOR 
ee m4 
ME aeumeaet 078 
—— 


Individually Calibrated Scale 


MANUFACTUR F 
OUTPUT: Continuously variable, .1 microvolt to 2.2 volts. c URERS 0 
OUTPUT IMPEDANCE: 5 ohms to .2 volt, rising to 15 ohms at Standard Signal Generators 
2.2 volts. Pulse Generators 
MODULATION: From zero to 100%. 400 cycles, 1000 cycles } FM Signal Generators 
and provision for external modulation. Built-in, low dis- Square Wave Generators 
i lati lifler. 
tortion modulating amplifier Vasuenei Telbe Velimuatere 


POWER SUPPLY: 117 volts, 50-60 cycles, AC. UHF Radio Noise & Field “Pre-testing” a Stainless Tower 
DIMENSIONS: 11” high, 20” long, 10%" deep, overall. Strength Meters 


WEIGHT: Approximately 50 Ibs. Capacity Bridges 
Catalog on request Megohm Meters 


rE... “raienanccor YOU NEVER 


MENTS CORPORATION [iia tthe 


quipment 


a ace “TAKE A CHANCE” 


Jor HIGHEST ELECTRICAL ON A 


& MECHANICAL ragged | STAINLESS TOWER 


Here’s why... 


Each tower design is subjected to rig- 
orous tests such as shown in the 
above photo. Progressive hydraulic 
pressures are applied simulatingtower 
compression loading to determine the 
“buckling” point. Bags of lead shot 
are placed along vertical members to 

simulate maximum wind loadings. 
et Contacts 


cad P-2406-CCT Every type of stress to which a tower 
kets & \ Plug—with cable 
clamp in top . . 
is applied to Stainless tower designs 
5-2406-SB or : ) 
Socket with shallow with more severity than will ever 
ania r flush : ‘ 
bracket fo “e be encountered in service. 
mounting 


might be subjected in actual service, 


Stainless literally “destroys” towers 
to make sure that the customer will be 
assured of absolute dependability! 


Oe = Dependability is a “sure thing” 


when you buy a Stainless Tower. 
See New Develop- 


ments at the 
WESCON SHOW 
Booths 614-615 


an 
Howard B. Jones Division ESS. " s 
CINCH MANUFACTURING CORPORATION Na | 
CHICAGO 24, ILLINOIS 4 Stain eSs, inc. 


SUBSIDIARY OF UNITED-CARR. FASTENER CORP NORTH WALES « PENNSYLVANIA 


information, use inau card on last page. 
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New Products 


VOLTAGE REGULATOR 
Type 6627/OB2WA is a minia- 
ture 2 electrode, inert gas-filled 
cold cathode tube for use as a 
voltage regulator. It maintains 
practically constant operating 


voltage over a current range of 
5 to 30 ma. and gives extremely 
small voltage drift throughout the 
life of the tube. Type 6627/OB2 
WA is specially designed to main- 
tain stable operating voltages 
under conditions of bulb tempera- 
tures up to 150°C. Chatham Elec- 
tronics, Livingston, N. J. Tele- 
Tech & ELECTRONIC INDUS- 
TRIES (Ask for 8-23 


TRIMMER POT 

New A10-W subminiature trim- 
mer potentiometer is designed for 
critical avionic circuitry. Per- 
formance exceeds highest require- 
ments of MIL-E-5272A and MIL- 
R-12934. Wire wound resistor ele- 
ment with 25 turns of wire; usable 
winding length is 98%. Tempera- 
ture coeff. is 0.00002/°C. Dimen- 


sions .220 x .312 x 1.250 in. Wet. 
2.25 grams. Operating temp.: 
55°C. to 200°C. Powered at .8 
watts, derated to 0 at 175°C. Dale 
Products, Inc., Columbus, Neb. 
Tele-Tech & ELECTRONIC IN- 
DUSTRIES (Ask for 8-38) 


Tele-Tech & ELECTRONIC INDUSTRIES 


BIRD has the answers 
on COAXIAL LINE INSTRUMENTS 


See you at the 


—WESCON SHOW —BOOTH 1137— 


Complete RF Power Measurement and 
Absorption Instruments for 50 Ohm Co- 
axial Lines. 


“Thruline’”’ RF Wattmeters 
(High, Medium or Low Power) 


rmaline’’ RF Wattmeters 
(High, Medium or Low Power) 


“Termaline” RF Resistors 
(Air or Water Cooled) ae 
Bird's New 
Coaxial Switches, and c i 
Coaxial RF Filters ata og 


li vou're not plan- 
ning to attend the 
show send for a 
copy now, 


We welcome your specific problems 


Stop in and discuss them. 


ES 1 rR > VAN GROOS 
ELECTRONIC CORP, Mag 


1800 EAST 38" ST., CLEVELAND 14, OHIO Anan 


TERMALINE Coaxial Line Instruments 


the world’s best 
eine tana!” . 


Ask about the 
5) American Dept. TT 


Eire. INC, | 7 Park Ave 
New York 16, N. Y. 


plete details 


ANCHOR RING’, CONE and 
MAGNET INSULATOR® 


for 
COLOR TUBES 


Perfect insulation . . . easy to attach . . . economical. From 
stock and to your specifications. Also: safety glass mounting 
channels; dust seals; flexible bumper channels. * patented 


ANCHOR 36- “3 fae Long Island City 6, N. Y. 
1 N D USTR i A L i | Pat Malone, 4000 West North Ave., Chicago, Ill. « SPaulding 2-9892 


California rep: W. S. Harmon Co., 121 N. Robertson Blvd 
Beverly Hills, Calif. * CRestview 6-3027 
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COMPLETE LINE of deflection yokes for every need including military 
and special yokes. Focus Coils for tough problems. We'd like to help 
you with new applications. Write or phone Dr. Henry Marcy today. 


170 Industrial Road + Addison, ill. + 


have you 
Edge Lighting Problems? 


The unparalleled design flexibility of the 
Lackon® photo-marking process may offer you 
the best solution. With a minimum of gimmicks 
and gadgetry, Lackon® gives you a panel of 
unequalled marking accuracy, optimum legi- 
bility and lighting uniformity, with excellent 
resistance to severe environmental conditions. 
Designed, tested and quality controlled in our 
government approved laboratory, Lackon® edge 
lighted sp un obs we knob skirts —= 


g 


@ CHANNEL 


For product information, use 


nquiry card on last page 


NtTONIC 


INSTRUMENTS, INC. 


Phone: TErrace 4-6103 


The Lackon® engineering staff of the United 
States Radium Corporation will readily assist 
your panel engineering department during the 
initial design stage. The cooperative applica- 
ion of their skill and experience in lighting 
echniques will speedily resolve design diffi- 
Ities, result in decided production econo- 
es, and yield a remarkably superior finished 
at IN — Booth 342 
United States Se => 
RADIUM 
r Ave., Morristown, N a 
Regional Offices: 5420 Vineland Ave., N. Hollywood, 
ates: In Canada Radelin-Kirk Ltd., 1168 Bay St., 
Toronto, Ont.; In Europe United States Radium 


ormation write Dept. T-8 
maar Corporation 
Calif.; 4624 W. Washington Blivd., Chicago, III. Affili- 
Corp.—Europe, 36 Avenue Krieg, Geneva, Switzerland. 


New Products 


Tele-Tech & ELECTRONIC INDUSTRIES - 


POWER TRANSISTOR 

The 2N155 power transistor is 
designed especially for the audio 
output stage of automobile radio 
receivers. Designed to operate 
from a 12-v. battery, this PNP 


germanium-alloy junction transis- 
tor features high power gain, uni- 
formity and exceptional reliabil- 
ity. It is plug-in for easy instal- 
lation. Highly efficient heat dis- 
sipation. Heavy copper flange 
permits flow of heat to chassis. 
CBS-Hytron, Danvers, Mass. Tele- 
Tech & BEBCTSONIC INDUS- 
TRIES (Ask for 8-26). 


COMPUTER TUBE 

The 6829, a 9-pin miniature 
medium-mu twin triode, is de- 
signed for service in ruggedized 
military computing equipment. 
Features high-perveance design, 
low heater power, balanced sharp 
cut-off characteristics, on-off de- 
pendability and long life under 


As 


cut-off conditions. Altitude rating 
of 60,000 ft.; withstands impact 
acceleration of 450 G and vibra- 
tional acceleration of 2.5 G. Gen- 
eral Electric, Schenectady 5, N. Y. 
Tele-Tech & ELECTRONIC IN- 
DUSTRIES (Ask for 8-2 


August 1956 


NEW “XC” PLASTIC 
FILM DIELECTRIC 
CAPACITORS 


Hermetically Sealed (Glass to Metal) 
Tubulor Cased 


The development of the Gudeman 
“XC" capacitors results in a new 
line of high temperature capacitors 
that has exceptionally high insu- 
lation resistance, low power factor 
and low dielectric absorption. The 
case sizes were selected whereby 
no voltage derating is required 
when the capacitors are used within 
a temperature range from — 65° C. 
to +165° C. 

The Gudeman "XC" capacitors 
as shown are hermetically sealed, 
tubular, oil filled (Gudeman Impreg- 
nant #258), plastic film dielectric. 
Other case styles such as bathtub 
and rectangular types ore available. 


NEW MINIATURE 
DRY ELECTROLYTICS 


an o 


Gudeman “EMM"’ Type 


Size Range 3/16” to %/,” 
; to 1” Long 


Diameter—'/,” 

Capacity Range: 1 MFD to 100 MFD 
Voltage Range: 3 V.D.C. to 50 V.D.C. 
Operating Temperature: 65° C. 
Hermetically Sealed 

99.99% Purity Foil 

Low Leakage Current 


Low Equivalent Series Resistance 


340 W. Huron, Chicago 10 


Tele-Tech & ELECTRONIC INDUSTRIES 


New Products 


DUPLEXER 


X-band ferrite phase differen- 
tial duplexer incorporates in a 
single device both duplexer and 
load isolation action. Functions 
switching device between 


as 


magnetron, receiver and antenna, 
and it also furnishes effective iso- 
lation between the magnetron and 
r-f energy reflected from line mis- 
matches. Magnetron-to-load isola- 
tion is a minimum of 20 db. Air- 
tron, Inc., Dept. B 1103 West Eliza- 
beth Ave., Linden, N. J. Tele-Tech 
& ELECTRONIC INDUSTRIES 
(Ask for 8-34) 


MICROWAVE DIODES 


New point contact silicon mixer 
diodes for low noise mixer per- 
formance in L, S, C, and X band 
radar circuitry. IN23E 
fixed forward polarity and IN415E 
reversible polarity diodes achieve 
minimum performance of 7.5 db 
overall NF at their X 
band design center frequency. In 


receiver 


Systems 


sees 
‘S 


=? 
POR) 
& 


S band equipments the 1N2iE or 


IN416E 
will 
system 


reversible mixer diode 
result in a maximum overali 
NF of 7.0 db. Microwave 
Assoc., 22 Cumminton St., Boston 
15. Tele-Tech & ELECTRONIC 
INDUSTRIES (Ask for 8-15). 


product information 
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NEW MINIATURE 
FEED-THRU 
CAPACITORS 


Paper Dielectric — Hermetically Sealed 
Gudemon Impregnant +257 
Types 27] and 272 


The Gudeman Feed-Thru Capacitor, 
Types 271 and 272, is a three-termi- 
nal component designed to be used 
for R.F. Interference suppression in 
a manner similar to a low pass filter. 
The typical insertion loss character- 
istics for these Feed-Thru Capacitors 
when measured in a 50 ohm line 
are in accordance with Mil-Stand- 
ard 220. 

The internal construction of these 
Feed-Thru Capacitors is designed so 
as to minimize the inherent induc- 
tance; therefore, these units perform 
functionally as nearly as possible to 
an ideal capacitor. 


NEW RADIO 
INTERFERENCE 
FILTERS 


e\& 


Screw neck mounting 
Hermetically sealed tubular 
construction 

Glass compression or ceramic 
solder seal terminals 

High insertion loss from .15 to 
1000 MC 

Ratings range from | to 20 amps 
at 125 V.A.C. (0-400 cycles) or 
400 V.D.C. 

Operating temperature range: 
— 55° C. to + 85° C. 


340 W. Huron; Chicago 10 


use inquiry card on last page 


WV O10 
239CR 
(AN/USMS50A) 


Oscilloscope 


Now available as shelf 

item for exacting bench 

use ... for design and 
production work. 


New Products 


ALSO 
FOR CONTRACTORS 


to furnish as support equipment for 
military systems ... for as AN/USMS5OA it 
is the official general purpose oscilloscope 
for the military services. Available with 
dust cover or for standard rack mount 
Extremely rugged; easy and straightfor- 
ward to use. 


With the Exclusive 


LAVOIE 
Non-parallax Scale 


For accurate voltage and time measure- 
ment. There can be no error of parallax... 
the unique Lavoie reflecting scale super- 
imposes the reticule on the optical plane of 
the cathode-ray screen. The reflecting scale 
does not prevent the use of a camera with 
the Lavoie 239CR Oscilloscope. A camera 
adapter plate is available for use with the 
Fairchild F-284 camera. The same instrument 
is also available in the conventional flush- 
face version (model 239CF). 


@® Wider Bandwidth 
@ Extended Sweep Frequencies 
@ Square Wave Response 
@ Higher Signal Sensitivity 
For illustrated brochure containing 
complete specifications on this in- 


strument and the name of our repre- 


sentative nearest you, please write: 


CABLE WRAPPING 

New cable wrapping, SPIRAP, 
spirally-cut tubing of insulating 
plastic, is quickly wrapped around 
wire bundles up to 2 in. in diame- 
ter. Individual wires are lead out 


or entered through the spiral-cut. 
SPIRAP forms the leads into a 
cable which is firm but can be 
formed to any desired shape. Com 
pletely eliminates cable 
lacing and protects electrical con- 
from and 
over the entire cable length. Com- 
puter Control Co., Inc., Wellesley, 
Mass. Tele-Tech & ELECTRONIC 
INDUSTRIES (Ask for 8-21 


tedious 


ductors wear abrasion 


TANTALUM CAPACITORS 
New TNT subminiature 
lum electrolytic 


tanta- 
capacitors 
and 
diameter by %g in. 


are 
0.145 in. in 
long. They fit 
readily into miniaturized transis- 
tor circuits. Five different ratings 


metal-encased, 


80 mfd at 

25 mfd: at 15 v:; 
30 v.; and 8 mfd. at 
P. R. Mallory & Co., Inc., Indian- 
Tele-Tech & ELEC- 
TRONIC INDUSTRIES (Ask 


B-35 


are available: 
mfd. at 6 v.; 
mfd. 50 v. 
anolis 6. 


for 


Tele-Tech & ELECTRONIC INDUSTRIES - 


DEFLECTION 


COSSOR (Canada) are now sup- 
plying precision deflection yokes 
to many of the largest labor- 
atories and defence project in- 
dustries in the U.S.A. Yokes are 
available to customer's speci- 
fication, in Nickel Iron, Ferrite, 
Class A, Class H insulation. 


Linearity - standard + 1%, cus- 
tom build to *.1%. 


Orthogonality = a, 
Half-axis colinearity + 12°. 


Mutual interaxis coupling .0025 or 
as specified by customer. 


Differential 
3.5 vuf max. 


capacity unbalance - 


High Altitude Performance is 
limited only by flashover point of 
the terminals, which can be 
specified by customer. 


Y VYYYYY 


Temperature Range - 


Standard deflection yokes will 
operate as specified from -10°C to 
60°C. 


Class H insulated deflection yokes 
will operate from -50°C to 
160°C. 


Humidity: The yoke is unaffected 
by humidity. 


Se Meet JAN and MIL Specs. 


For further information write. 


(CANADA) LIMITED 
301 Windsor Street 
Halifax, Nova Scotia 
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Engineers 


Expanding program has created permanent 

staff positions at company owned 

modern research and development 

laboratory in residential area of 
RIVERSIDE, CALIFORNIA 

txcellent housing, climate, recreation 

and educational facilities. 


MICROWAVE SYSTEMS 
 SERVOMECHANISMS 
AIRBORNE ELECTRONICS 
 AEROPHYSICS 

DYNAMIC ANALYSIS 


Refer All Inquiries to: 


y 
“MOTOROLA, w. 


RIVERSIDE « CALIFORNIA 
OVerland 9-3141 


BEND DRUM RETURN 
FOR LETTERS FASTER! 


Ye" SLOTS 
¥4" DEEP ON 


5” 


& Yo” CENTERS 
iene 
SEAMED & FOLDED 


: . 
RUM RETURN Use “KLIPTITE” 


WHITNEY-JENSEN 


CLAMPING BY 
FOOT TREADLE 


CAPACITY 20 GA. 
INCLUDING 
STAINLESS 


HEIGHT 39” 


WEIGHT ONLY 
50 LBS. FOR 
EASY MOVING 


NO. 99 


Letter Forming Bending Brake 


WHITNEY METAL TOOL COMPANY 


\ 734 Forbes St., Rockford, III. Since 9G 


Tele-Tech & ELECTRONIC INDUSTRIES 
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TERMINAL BLOCKS 
(Molded, Barriertype) 
with ANGLED TABS Made 
for AMP, Self-locking Wire 

Terminals. 


SINGLE G DOUBLE POLE 
ELECTRONIC SWITCHES 


Tabs are pleted brass 
and come eyeletted to 
block, or separotely. Tab 
combinations in vorious 
angles, or flat, for single 
or multiple connections. 
Several sizes and number 
terminals. 

Other terminal blocks 
available in approved 
materials range from 
subminiature (shown) to 
jumbo (90 amps). 


Toggle handle, aircraft 
type. Bakelite housing. 


)) With screw terminals, or 


Western Rep Conrad Strassner Co 1865 


For product information, use inquiry card on 


solder lugs. DC, or AC 
up to 1600 cycles. One- 
hole ee 


N. Western Ave 


Los Angeles, Calif. 


last page. 171 


PRECISION 


CONNECTORS 


for PRINTED 
CIRCUITRY 


U. S$. Components’ printed card connectors embody all the design 
fectures demanded by printed circuit users. Minimum space, high-compression 
molded inserts, die-cast aluminum shells result in polarization flexibility and 
high electrical and mechanical performance even under the most severe 
environmental conditions. 

Series UPCC connectors are available with 7, 11, 15, 19 or 23 contacts 
for 1/16", \" and %" printed cards. 

Write TODAY for complete information on U.S.C. printed card connectors 
and receptacles and the name of nearest U.S.C. engineering representative. 


U.S. COMPONENTS, INC. 


454 East 148th Street, New York 55, New York 


450-470 MCS 
152-174 MCS 


/ : 
j the only \ 


highest gain antenna availa- 
ble—10 db gain 450-470 Mes 
(6 db gain 152-174 Mcs). 


20 Ib. weight permits ‘‘one 
man" installation—no crane 
or crew needed. 

Fiberglas construction per- 
manently seals against 
weather. Closed cellular core 


Het 4 associated with U.S. Tool & Mfg. Co., Inc. 
U H | £ 


eliminates internal moisture 
problem. 


’ ; guaranteed 100 MPH with 2” 
& a radial ice load. 
FE Bs, = | : grounded structure mini- 
\~ 2 At home! ' mizes lightning hazard. 
the ILADELPHIA oe ; power capacity 250 watts 
ae continuous. 
== In our new “ie 
STO termination —coaxial 50 ohms 
: nominal. 


kc es headquarters in : overall length approximately 


YUU 


“Pioneers in Connectability”’ 


_ 


Philadelphia write for engineering data 


and patterns —Mark Products 
Co., 6412 W. Lincoln Ave., 
Morton Grove, Illinois. Phone 
ORchard 5-4999 


since May 28th 


Our new address is: 


Tele-Tech & 


ELECTRONIC INDUSTRIES 


CHESTNUT AND FIFTY SIXTH STREETS 
PHILADELPHIA 39, PENNA. 
SHERWOOD 8-2000 


DEPARTMENTS 


e Editorial e Sales 
@ Circulation ® Production 


© Business 


A CHILTON PUBLICATION 


For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES + August 1956 


SAVE THOUSANDS OF 
PRODUCTION DOLLARS 
on an investment of 


only $F 22 


$7.50 East of Rockies 


Faster... More Efficient 


CONNECTOR SOLDERING 


Use this New Cost-Cutting Device 


ConneX 


O Connector 
snaps firmly 
in place. 


Solder FAST 
from any 
angle. 


No slips... 
less chance 
for burns. 


Proved cost savings and performance 
on major Aircraft Assembly lines! 
Perfect for any commonly used 
type connector! Lock it in by finger 
touch! Then try and budge it! BUT 
. easily adjustable to any desired 
working angle. Rubber shields pre- 
vent damage to connectors or other 
small items requiring soldering. 
Stands rough treatment. 


Satisfaction Guaranteed —Order Today 


Joslyn-Hudson, Inc. subsidiary of AMELCO, INC. 
2040 Colorado Ave., Santa Monica, Calif. 


Piease send me Connex 
ee 
Address 


City i ————— 


Check enclosed ([} Send C.0.D. 


See this. product at Wescon Show August 21-24 


Tele-Tech & ELECTRONIC INDUSTRIES 


New Products 


A-D CONVERTER 


New analog-to-digital converter 
is a photo scanner which converts 
an analog meter indication into 
digital form. Basic elements are: 
(1) photocell and light source as- 


sembly; (2) a pointer path length 
small motor; (4) code 
disc; (5) relay; group 
of digit Digital 


readings 5-sec. 


mirror; (3 
and (6) a 
storage 
mav be taken at 
intervals and transmitted with an 
accuracy of 1 over 
Bendix-Pacific 
Sherman Way, N. Hollywood, 
Calif. Tele-Tech & ELECTRONIC 
INDUSTRIES (Ask for 8-37 


long dis- 
Div. 11600 


tances. 


PUSH-BUTTON SWITCH 


“Multi-Switch” is a multiple 


push-button switch available in 
illuminated or 


push buttons. 


non - illuminated 
, produced in 
any multiple from 2 to 12 stations. 


Choice of mounting centers. By 
mounting stack switches on a sep- 
arate plate, up to 4 stacks can be 
operated by button. Fur 


nished with Non-lock- 


each 
Interlock; 


AAA AMG dp 4s 
lM Me Z P 
en Se SE SE eit aes cin ge 


ing; All lock; Interlock and Non 
lock combinations; All lock and 
Non-lock combinations. Switch- 
craft, Inc., 1328 N. Halsted St., 
Chicago 22. Tele-Tech & ELEC- 
TRONIC INDUSTRIES (Ask for 
8-4 
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Find that “SHORT” Quickly! 


UNIVERSAL 
CONTINUITY METER 


1S GUARANTEED TO SAVE COUNTLESS 
HOURS OF PRODUCTION TIME. 


Amelco’s new Low Ohm Safety Meter 
checks the original wiring, including high 
current filament circuits, etc., which can- 
not be reliably checked with any other 
production instrument. More important 

»> Low Ohm Safety Meter saves hours 
and hours of trouble shooting. 


Complete 


Patent 


“a Pending 


1ON ELECTRONICS | 
ASSEMBLY 
LINES 


THE AMELCO “SAFETY METER” WILL PERFORM 
THE FOLLOWING PRODUCTION AND TEST 
REQUIREMENTS NOT POSSIBLE WITH ANY OTHER 
“PRODUCTION” TYPE OF INSTRUMENT 


. Will not damage delicate components 
. Will differentiate between legs of high 
current filament circuits 
. Will indicate potential sources of trouble ir 
switches, relay contacts and connectors 
. Locate incomplete electrical bonding 
5. Save hours of time locating shorts in B-lines 
signal grounds, etc 
6. Detect unsoldered and ‘‘cold’’ soldered 
connections. 
7. Eliminate possibility of a good continuity 
indication through a mis-connected part 
NOW YOU NEED NEVER “‘BURN-UP”’ ANOTHER UNIT 
* No more smoke tests 
* No more scrapping of units. 
* No more checking for hours. 
* No more tearing up of circuits. 


PRICE $75.00 f.0.b. Santa Monica 


Satisfaction Guaranteed —Order Today 


Joslyn-Hudson, Inc. subsidiary of AMELCO, INC. 
2040 Colorado Ave., Santa Monica, Calif. 
Please rush a Continuity Meter to us 
the understanding that we 
days if not satisf 


with 
may return in 30 


tors 
actory 


Name___ 


Address 


City State 


() Check Enclosed [) Send C.0.D. 


See this product at Wescon Show August 21-24 


product information, use inquiry card on last page. 


*CUSTOM BUILDERS 
AND DESIGNERS OF: 


CAVITIES 
MIXERS ¢ DETECTOR MOUNTS 
DUPLEXERS ¢ MULTIPLIERS 
ROTARY JOINTS ¢ BENDS 
TWISTS «© OTHER COMPLEX 
COMPONENTS & ASSEMBLIES 


Application-engineered microwave 
parts and complex assemblies are 
our specialized field. We’ll manu- 
facture components to your prints 
...or we will design and integrate 
them into your application. 


You can depend on J-V-M for close 
coordination, guaranteed electrical 
performance and “‘know how” that 
is attested by innumerable assem- 
blies ranging from dc. to 40,000 me. 
now in industrial and military use. 


1. Variable vane directional coupler... 
sliding vane type . . . high directivity— 
low VSWR 


2. Pre-selector-mixer...S band...50 ohm 

input impedance . . . high Q double- 

tuned ganged cavities...detector out- 
put... frequency stable from 
—55° to + 85°C. 


Get full information on J-V-M 
standard or custom-engineered 
microwave parts and components, 
also complex mechanical assem- 
blies. Request catalog today. 


MICROWAVE 


J-V-M ENGINEERING 
COMPANY 


, 8849 W. 47th ST., BROOKFIELD, ILL. 


CUSTOM-ENGINEERED 


For product information, use inquiry card on last page. 


New Products 


TWIN CONTROL 

Twist-tab mounting variable re- 
sistor containing two control ele 
ments and shafts mounted side- 
by-side on a common base, ‘x x 2 


in. wide offers important savings 


~ 
in mounting and wiring time for 
equipment mfrs. Known as Type 
TU61, the new unit has two 14 in. 
diameter phenolic shafts adjust- 
able from either side. Shafts on 
the panel side are screwdriver 
slotted and cut flush with mount 
ing plate. Stackpole Carbon Co., 
Flectronic Components Div., St. 
Mary’s, Pa. Tele-Tech & ELEC- 
TRONIC INDUSTRIES (Ask for 


8-9 


MINIATURE CAPACITOR 
Miniaturized variable ceramic 
trimmer capacitor, type CSM, has 
a range of 1.7 to 5.0 mmf. Mounts 
by a single 4-40 threaded stud; 
dimensions make the capacitoi 
ideal for miniaturized circuitry. 
All parts are nonferrous and elec- 
troplated. Designed to withstand 


vibration, shock and humidity, the 
unit is ideal for varying types of 
service conditions. Cambridge 
Thermionic Corp., 445 Concord 
Ave., Cambridge 38, Mass. Tele- 
Tech & ELECTRONIC INDUS- 
TRIES (Ask for 8-16). 


Tele-Tech & ELECTRONIC INDUSTRIES  - 


Now Available 
Commercially 


Famous WacLine military electronic prod- 
ucts are now available for use in your 
commercial or military products. WacLine's 
experience in manufacturing products to 
rigid government specifications and time 
schedules assures the finest quality com- 
ponents and excellent deliveries. 


: 


Waveguide test components, adapters, 
probes, slotted lines, mounts, dummy 
loads, attenuators, and special assemblies, 
For all band applications, from “'K" to “L." 


‘ 


TACHOMETERS 


Direct-connected types for RPM indication 
and controlling speed of electric motors, 
processes, etc. New flat, pancake design 
features special, non-protruding axial de- 
sign. Adaptable for motor sizes from 2” 
diameter and larger. 


ADJUSTABLE SPEED 
A-C DRIVES 


Induction motor units with closely- 
regulated, variable speed, for constant 
torque applications. From 0.1 oz.-in. to 50 
lb.-ft. torque capacities. Adaptable to ex- 
plosion-proof or hermetically sealed de- 
signs. Remote indicating and controlling 
optional. Can be adapted to a large va- 
riety of applications with close tolerances 
and wide ranges of speed. 


Have a Problem? Let Wacline e 
help solve it. Our complete 


__ laboratory facilities are at your 


35 SOUTH ST. CLAIR STREET, 
DAYTON 2, OHIO 


Manufacturers of Speed Control Systems—Dummy 
Loads—Microwave Components—Test Equipment 
Photographic Equipment—Medical Equipment 
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RADIO CORP OF AMERICA 

RADIO MATERIALS corp. 

RAEIO oe co y . 

RAYMOND ROSEN ENGINEERING 
INC 

RAYTHEON MFG. CO 

REVERE COPPER & BRASS CORP 


ROHN MFG. CO 


SEL-REX PRECIOUS METALS 
SPRAGUE ELCTRIC co 
SPRAGUE ELECTRIC CO 
STACKPOLE CARBON CO 


STAINLESS, INC 
STERLING MFG. CO 


LVANIA ELECTRIC PRODS 
SYNTHANE CORP 


SYNTRONIC INSTRUMENTS 


TELE DYNAMICS INC 
TINNERMAN PRODUCTS INC 
TRANSRADIO LTD. 


TUNG-SOL ELECTRIC INC 


UNION SWITCH & SIGNAL DIV 
HOUSE AIR BRAKE CO 

UNITED TRANSFORMER co 

UNITEX corP : 

U 's COMPONENTS 

U ‘§ ENGINEERING co 


U. S. RADIUM CORP 


VARIAN ASSOCIATES 


VECTOR ELECTRONICS 


WACLINE, INC 


WATERMAN PRODUCTS CO., INC 
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WELWYN WTERATIONAL INC 


WESTERN GEAR core 
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WESTINGHOUSE ELECTRIC CORP 
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WHITNEY METAL TOOL COMPANY 


WIEDEMANN MACHINE co 


FREED ojo 


For IMMEDIATE DELIVERY 


MAGNETIC ee 
an 
SATURABLE TRANSFORMERS 


FAST RESPONSE 
MAGNETIC AMPLIFIERS 


2 response Phase reversible 
Sig. req'd 
for full 
outp. MA-DC 
j® in 10K) be in 1K 


1.0 
57.5 | 12 | 

== 
57.5 | | 16 


| 


| 


57.5| 25 


MAGNETIC AMPLIFIERS 
mma ended 


| Load 
jcontr. ir, resis. 
K Q | ohms 


4.2 ~+| 3800 


1 MA0-5| 60 


MAGNETIC AMPLIFIERS 
Push-pull 


Supply | Power| Volt. | Sig. req’d |Total resis. 
Freq. | Out. Out. 
[os-} Watts | V. AC | 


+ 


Phase reversible 


60 5. | 115 | 


| 
| 
de 
} 


60 15. | 


15 | 

60 | 44s | 

so | 50.| 115 |_ 

60 | 175. | 115 | 
| 45. | 415 


+ — ee 
$0. | 110) = 1.75 


SATURABLE TRANSFORMER 
Phase reversible 


Supply |Power| Volt.| Sig. req'd |Total resis. 
Out.| for full |contr. wag.| 
V. AC \outp. MA-DC) K < 
+ — 
; 15 115 | 6.0 
+ + —— 


6 | 115} 


Write for additional information and 
copy of our Laboratory Test Instrument 
Catalog Our Engineering Dept is 
available for consultation. 


FREED 


TRANSFORMER C0., INC. 


1726 Weirfield Street 
Brooklyn (Ridgewood) 27, New York 


(Continued from page 8) 

and George Glatz has been placed in 
charge of the firm’s Syracuse, N. Y., 
office. Ray Over has become Amph- 
enol’s district manager in Seattle. 

Rear Adm. Joseph I. Taylor, USN, 
Ret., has been appointed coordinator 
of plans and programs in the Govern- 
ment and Industrial Products Div., 
The Magnavox Co., Fort Wayne. 


SAGE Computer 
(Continued from page 20) 


abilities of an electronic computer 
to receive information, to memo 
rize, to calculate, and to record 
answers with the perspective and 
display talents of radar to preseni 
an instantaneous graphic picture 
of the location, speed, and direction 
of all planes within radar range. 
With a knowledge of flight plans of 
friendly planes available in the 
computer, hostile planes can be 
immediately and the 
most effective defense action taken 


identified 


again on the basis of computer 
information and instruction. 

The SAGE system starts with a 
radar ring—on land, on Navy 
picket ships at sea, on offshore 
Texas Towers, and on airborne 


One of the Memory Array Frames which com- 
prise the heart of the AN/FSQ-7 SAGE com- 
puter 

early warning planes ranging far 
it over the ocean. These radars 
are linked by telephone lines or 
ultrahigh-frequency radio directly 
to the high-speed computer. Infor- 
mation about aircraft anywhere 
within the radar area is relayed 
continuously and automatically to 
an IBM computer. This equipment, 
the AN/FSQ-7, digests all of this 
information plus Ground Observer 
reports, flight plans, and weather 
information as fast as it is re- 
eived and translates it into a1 
over-all picture of the air situation. 


ENGINEERS 


EE, ME, ChE end IE 


UNUSUAL 
OPENINGS 


WITH 
GENERAL ELECTRIC 
IN 


ELECTRONIC 
COMPONENTS 


. with diverse commercial, 
industrial and military applica- 
tions 


The Electroni 
Department 
trates on 

ind manufa 


mation < 


for aircratt 


FIVE STAR EXTRAS 
* HIGH =e POTENTIAL 


of an expandin yperat 

+ SMALL COMPANY TYPE FLEX- 
IBILITY, permitting intime 
association with every as} rity 
of engineering and manufac- 
turing 

%® EXCELLENT INCOME 
THROUGH GE's Salary Ad? 
istration Plan 

* BETTER rhc oo PROGRAM 
of Benefits, i di 
catastrophe 8 

pension plan and ste 

plai 

*% ATTRACTIVE kee 9 abn? N 
in the heart o ‘ 
Finger Lake 

seasonal activities 


every sportsman 


POSITIONS NOW OPEN FOR: 


Manufacturing Engineers, ME or 
EE, with 3 or more years experience 
in coil winding and application 
to work on mass production of new 
inductive components 

Product Design Engineers, BSME 
or EE having 3 or more years ex- 
perience in product design of elec- 
tronic components: transformers 
coils, packaged circuits, etc 
Printed Wiring Engineers, EE or 
ME, with 3 or more years experi- 
ence in product design of elec 
tronic circuitry to provide appli- 
cation engineering in adapting 
printed wiring to customer designs 
and vice versa 

Production Engineers, ChE., with 
experience in printed wiring manu- 
facture or related fields 

Quality Control Analyst, ChE., EE 
or IE with 3 or more years Quality 
Control experience preferably in 
electronics manufacture 


Why Not Look Into These 
Growth Opportunities With GE 
Right Away? 

r plete confidence 
. CARL O. STEINNAGEL 


eiectr mic ¢ nponents 


Department 


GENERAL @@ ELECTRIC 


Auburn, N. Y. 


r product information, use inquiry card or last page 
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Use the convenient postage-free cards 
below to get information on products 
advertised in this issue. The extra card 
is for the use of pass-on readers. 


Acme Electric Corp.—Transf 


Aircraft-Marine Prods., Inc. 


Aircraft Radio Corp.—Airt 


Alford Mfg. Co., Inc.—VHI 


Allen-Bradley Co.—Hermeti 


Altec-Lansing Corp., Peerless Elec. Prod. 


rY 


Amelco, Inc. 


Amelco, Inc 
Micr 


phones 


American Elite, Inc. 


American Lava Corp. amic insulat 


Amperex Elec. Corp.—RF pov amplifier t 
Co., Ine. 
bumper channel 
450 M¢ 
Arnold Engineering Co. le 


Audio Magne 


Anchor Industrial 
lust seal flexible 


Andrew Corp. base station ant 


Devices, Inc. 
Automatic Metal Prod. Corp. 

Autonetics Div., North American Aviation 
Bendix Aviation, 
Aviation, Scintilla Div.—Cable 


Magnetic 


Bendix 


Berndt-Bach, Inc. sound-on-film 


Coaxial li 


Bird Elec. Corp. 
Bomac Labs., Inc.—Gas 
Burnell & Co., Inc.—Ad 
Burroughs Corp Engineering 
Bussmann Mfg. Co.—Fuses and 
Camera Equipment Co.—TV heads, t 
Cannon Electric Co.—AN type con 
hicago Telephone Supply Corp. 


inch Mfg. Corp.—Sub-miniature 


ne 


leveland Container Co.—( 


Div 


Safety glass 


Red Bank Div.—Spark gay 


HERE’S THE EASY WAY TO GET 


more information 


ABOUT PRODUCTS ADVERTISED IN 


TELE-TECH «4 


ELECTRONIC 
INDUSTRIES 


Here is a coded list of all 
in this issue. To get more 


simply enter code nu 


pers 


below, fill out card and drop in 


Clippard Instrument 


Collins Radio Co 


Communication Acces 
Communication Prod 


Concert Hall Society 


Consolidated Electrod 


Corning Glass Works 
Cossor (Canada 


Labs., 


Ltd. 
( »sby 


Dale 


Inc 
Products, In 
Davies Laboratories 
Daystrom 

Driver Co., Wilbur B 
Inc 


Inc 


Eitel-McCullough, 
Eitel-McCullough, 
Electra Mfg. Co 
Electro-Motive Mfg. ¢ 
Engineering Company 


Factory Enterprises 


Lab., 


Co, 


ynamics ( 


Pacific Mir 


Fairchild Camera & Instruments Cor 


m 
Federal Telephone & 


Freed Transformer ( 


Fusite Corp 
Garrett Corp 
General Electric 
General 
General 


General Electric 


, Ind, ¢ 


Radio ¢ 


Tube Dep 


ompute: 


advertisers 


nformation 


mail. 


Only one simple form fo fill out os Listings continued on next page 


Write in boxes the code numbers of products for which 
you want information. See list above and on next page. 


1956 


Bae ea 


1, 


Write in boxes the code numbers of products for which 
you want information. See list above and on next page. 


Your company .. 


Company address 


Your title . 
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CHILTON CO., Chestnut & 56th Sts., Philadelphia 39, Pa. 


co 


Your company .. 


Company address 


Not good after Oct. 


Your title 
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INQUIRY CARD 


PRODUCT INFORMATION? oon al eae 
Use the cards below to get it quickly through...| INDUSTRIES 


Listings continued from preceding page 


General Electric Co., Radio Rec. Dept.—Engineering personne J Onan, D. W., & Sons, Inc.—Emergency electric plants 
General Radio Co.—Poylstyrene capacitor 205 Phelps Dodge Copper Prods. Corp.—Coaxial cable 
Gertsch Prod., Inc.—Standard ratio transf ers Philco Corp., G & I Div.—TV switching system 
Goodrich, B. F., Sponge Prod. Div.—Microwa absorbent Polarad Elec. Corp Microwave receiver 
Grant Pulley & Hardware Co.—-Cha ie Polytechnic Res. & Dev. Co., Inc.—Millimeter waveguide 
Gudeman Co.—Plasti ln etri apacit : ire dry pm<¢ 

electrolytics 0% Precision Paper Tube Co.—Coil forms and bobbins 
Gudeman Co.—Miniature feed-thru cz I radio interferen« Radio Corp. of America—Precision impedance bridge 

filters Radio Corp. of America—Engineering personnel 
Hewlett-Packard Co.—Direct readir Radio Corp. of America—5-inch display storage tube 
Hughes Aircraft Co.—Adjustable Radio Materials Corp.—Ceramic capaciters 
Hughes Aircraft Co.—Silicon diodes 


Hughey & Phillips, Inc.—Obstructi 


Radio Receptor Co.—Power rectifiers 

Raymond Rosen Eng. Prods., Inc.—Miniature subcarrier 
Hycon Electronics, Inc.—Rack mounted osci c iminators 

Indiana Steel Prod. Co.—-Permanent magnet Raytheon Mfg. Co.—Miniature magnetrons and klystrons 
International Bus. Mach. Corp.—Engineering personne 217 Revere Copper & Brass Corp.—Rolled printed copper circuit 
International Resist. Co.—Resistors Kohn Mfg. Co.—-Sectional antenna towers 
International Rectifier Corp.—Silicon power diodes 219 Sel-Rex Precious Metals, Inc.—-Precious metals processes 
I-T-E Circuit Breaker Co. arge waveguid 22 Sprague Elec. Co.—Miniature aluminum electrolytic capacitors 
Jennings Radio Mfg. Corp. acuul capacitor 22 Sprague klec. Co.—Encapsulated wirewound resistors 

Johnson Co., E. F.—Miniature varia capacitor 2 Stackpole Carbon Co.—Variable resistors 

Jones Div., Howard B.—Plugs and socket ‘ Stainless, Inc.—Antenna towers 

J-V-M Engineering Co.—Microwave a i Sterling Mfg. Co.—D.C. milliammeters 

Kearfott Co.—Radar test s , Sylvania Elec. Prods., Inc.—Transistor-tube “power pack”’ 
Kennedy, D. S., & Co.—Ante + , Synthane Corp.—Laminated plastics 
Kester Solder Co.—Flux core lder 127 Syntronic Insts., Inc.—Deflection yokes and focus coils 
Kittleson Co.—Electronic manufactu representatiy Tele-Dynamics, Inc.—Miniature 


Klein, Mathias & Sons—Pliers 2 Tinnerman Prods., Inc. 


subcarrier discriminators 


Speed nut fastenings 
Kulka Elec. Mfg. Co.—Screwless terminal blocks Transradio Ltd.—Subminiature connectors 


Lavoie Labs., Inc.—Oscilloscope lung-Sol Electric, Inc.—Semiconductors 


Lenz Elec. Mfg. Co.—Wires and cables fung-Sol Electric, Inc.—Engineering personnel 


Lockheed Aircraft Corp.—Engineering personnel 3% Union Switch & Signal Div., Westinghouse Air Brake Co. 
Los Alamos Scientific Labs.—-Engineering personne Selenium rectifiers and miniature relays 

Magnecord, Inc.—Magnetic tape r rder 2a United Transformer Co.—Miniaturized transformer components 
Magnetic Amplifiers, Inc.—Magnetic ampli 35 Unitek Corp.—-Tweezer type welder 

Magnetic Research Corp.—Low-iev 5. Components—Printed card connectors 


U. 
Malayan Tin Bureau—Tin alloys ar solders 37 U. S. Engineering Co. srass and stainless steel handles 


Mallory & Co., P. R.—Subminiatur antaium ito 3 U. S. Radium Corp.—Edge lighted panels; knobs and knob skirts 
Mark Products Co.—Light-weight high gain ar ing 2% Varian Associates—Miniature backward wave oscillator 
Measurements Corp.—-Signal generator Vector Electronics—Tube socket test adapters 

Melpar, Inc.—Engineering personr ra a Inc.—Microwave; tachometers; adjustable speed A-C 
Microdot Div., Felts Corp.—Coax 

Midland Mfg. Co.—Miniature cry 
Motorola Inc.—-Engineering pe nnel 


Waterman Prods. Co., Inc.—Rack mounted oscilloscopes 


Welwyn International, Inc.—Metal film resistors 
Motorola Ine Engineering personne! ; Western Gear Corp.—Electric motors 

National Vulcanized Fibre Co.—-Copp¢ ad laminates : Westinghouse Elec. Corp.—Fused-junction silicon diode 
Neely Enterprises—Manufacturers’ rey ervice Whitney Metal Tool Co.—Letter forming bending brake 
N.R.K. Mfg. & Eng. Co.— Microwa nd radar components 247 Wiedemann Machine Co.—Turret punch press 
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POSTAGE WILL BE PAID BY 
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Chilton Company Chilton Company 


A TYPE FOR EVERY KNOWN APPLICATION... 


BOMAC 
gas switching 
tubes... 


Bomac designs and manufactures the 


most complete line of gas switching 
tubes available anywhere today 

TR, ATR, pre-TR, dual or triple TR 
tubes... from 150-70,000 mc... 
fixed-tuned or tunable ... standard or 
highly specialized types. 

Whatever your requirements, 

Bomac can meet them. 

And here’s a point to remember 
about Bomac reliability every 
Bomac tube and component is 


100% tested before it leaves our plant. 


See us at the WESCON Show — Booth No. 1318-1319 


Microway, 


GREATER THAN 1200 FOOT-LAMBERTS | 


... with the New RCA-6866 
5-inch Display Storage Tube 


“Freezing” transients—for 
study in a fully lighted 


area. 
Airport surveillance radar 


-— capable of being moni- 
tored in broad daylight. 


f RCA-6866 Facts 
Brightness -—1750 foot- 
lamberts (av.) 
(screen voltage, |0,000v.) 
Writing Speed —- 300,900 
inches/sec. 
Overall tube length-15 2" 
Greatest bulb dia.-5'«" 
(excluding high-voltage 
cable) 


“* 


HUmboldt 5-3900 
‘ting electrodes. viewing n produces 744 Broad Street 


MIDWEST: Whitehall 
ition for « l g as C- right ) »f th e display. Suite 1181 
The tul ; , P \ ndise Mart Plaza 


lameter 


lllance . transient studies... ox East Washington B 
| | f. Los Angeles 22, Calif 


For sales information on RCA-6866 
flickeri al i | a Vel other display storage tubes now in develop- 
; : ; ; ; : i ” ment at RCA—contact the RCA Office n 
the RCA-6866, an electrostatically focused tel one-tvpe ling ill means look int« ; ‘ae > 
: . na you. For tech data, write RCA, 


ting gun produce the electron beam which mercial Engineering, § H500O Ha 


RCA RADIO CORPORATION of AMERICA 


FLECTROM TUBES HARRISON, M.d4. 


® 


